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THE APPLICATION OF ENGINEERING TO THE 


AGRICULTURAL INDUSTRY’ 


Ix a recent discussion of trends in business, Merle 
horpe, editor of Nation’s Business, said that the 
t quarter of the twentieth century would probably 
¢ known as the age of mass production. 

p With the great industrial developments so immedi- 
ely before our eyes it seems unnecessary to make 
ther mention of them here. Rather it is our in- 
nition to speak regarding the progress which has 
en made in the agricultural field and the obligation 
{ the engineer in helping it to keep pace with other 
nterprises. William M. Jardine, former secretary 
f' egriculture, onee said, “Could the farmer of the 
baraohs’ time have been suddenly reincarnated and 
‘t down in our grandfather’s wheat-field, he could 
‘Paper read before Section M—Engineering, Ameri- 


2 Association for the Advancement of Science, Des 
ones, Iowa, December 30, 1929. 


By HENRY GIESE 


SENIOR AGRICULTURAL ENGINEER, DIVISION OF AGRICULTURAL ENGINEERING, U. S. BUREAU OF 
PUBLIC ROADS 


have picked up the grain cradle and gone to work with 
a familiar tool at a perfectly familiar job.” Imagine 
the amazement of the ancient Egyptian if he were to 
be set down in a present-day wheat-field with the com- 
bined harvester-thresher in full operation. 

Less than a century ago more than 90 per cent. of 
our total population were directly dependent upon 
agriculture for a livelihood. In 1928, with fewer 
than 24 per cent. directly dependent upon the indus- 
try, our nation produced a surplus of agricultural 
commodities. American agriculture may be said to 
have had three power epochs: (1) human, (2) ani- 
mal, (3) mechanical. The change has brought not 
only a more efficient production but also a relief from 
the drudgery and monotony which doubtless eontrib- 
uted to the encouragement of slavery. 
Mechanization of agriculture has made the Ameri- 
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ean farmer the most efficient farmer in the world. 
According to data compiled by the division of agri- 
cultural engineering, Bureau of Public Roads, U. S. 
Department of Agriculture, the estimated total pri- 
mary horse-power available on farms increased from 
approximately seven millions in 1850 to nearly 47% 
millions in 1924. The direct relationship between 
power used and the value of crops produced is strik- 
ingly shown in the following table.? 


Primary power Value of crops 

Country or state per agricul- produced 

tural worker annually 
19 $ 45.00 
55 119.00 
United Kingdom ...................... 88 126.00 
Alabama 81 112.00 
New York 1.69 250.00 
Indiana 2.46 365.00 
Towa 3.86 595.00 
Nebraska 4.71 910.00 


According to Davidson,* the United States exports 


_ rice in inereasing amount to China. Here we have 


the extreme in contrasts; rice production in China by 
hand labor at a low wage, fifteen cents a day, and 
rice production in California by machine methods 
with the highest-priced agricultural labor in the coun- 
try, or fifty to sixty cents an hour with “found.” The 
Chinese laborer boards himself. Is it reasonable to 
believe that engineering will continue to contribute to 
the progress and development of agriculture? Engi- 
neering more than any other factor has enabled the 
American farmer to compete with foreign competi- 
tors. A few years ago several German scientists 
visited this country, and the outstanding feature of 
their report on American agriculture was the large 
production per worker. 

Nevertheless, the increased production per worker 
in agriculture has not kept pace with that of many 
of the other industries, and the return to the indi- 
vidual worker has been a problem which has received 
the serious attention of our federal government. In 
the final analysis, the returns per worker are of 
greatest importance in establishing a stabilized situa- 
tion. The American Farm Bureau Federation has 
adopted the slogan, “A higher standard of living on 
the farm and an income from the farm to pay the 
bill.” 

Davidson has expressed the relationship by the 

2 Taken from Bul. 1348—U. 8. Department of Agri- 
culture, p. 17. 

3 J. B. Davidson, ‘‘ Agricultural Engineering,’’ Journal 


of Engineering Education, New Series, Vol. XIX, No. 3, 
November, 1928. 
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simple equation, J=(S-—C) Q, in which J signif 
the income, S the selling and C the cost price of th 
farm produce and @ the quantity produced, Oh 
viously I can be increased by increasing S or @ or), 
decreasing C. S is difficult to control especially pig 
agricultural products are produced on some six yj 
lion farms. Competition is severe in agriculture sin, 
we have not only the competition of individuals jn gy 
own country but also a stimulation of production ; 
other countries. Prices raised by legislative actiy 
are likely to be short lived as a relief measure, |, 
creased prices are always followed by increased py 
duction and land prices. Increased production yg, 
ally leads to overproduction, a glutted market 4jj 
falling prices. An increase in the efficiency of pp. 


duction probably offers one of the most encouragiy 


possibilities of increasing the income of the inj 
vidual. 
This through the decrease of C or the increase of | 


in the formula becomes, or may become, very large 


a problem for the agricultural engineer. 

The primary function of the agricultural enging 
is to determine, recommend and promote the best ». 
lutions of engineering problems peculiar to the agr. 
cultural industries. His responsibility is—throw 
modern operating equipment and practices—to aid i 
developing higher efficiency and greater productix 
capacity, thus making agriculture more profitabl, 
lifting the burden of drudgery from agricultural pw 
ple and raising their standard of living. Recoguz 
ing this, the American Society of Agricultural Eng- 
neers, as the national organization representing tl 
agricultural engineering profession, has adopted ti 
following platform as a statement of its objectivs 
and of the principles and policies governing its # 
tivities. 

“Engineering is the science of controlling the for 
and utilizing the materials of nature for the benefit 
man, and the art of organizing and directing hum 
activities in connection therewith.” Agricultural eg 
neering deals with the application of the fundamenlé 
branches of engineering to the specific conditions a! 
requirements of agriculture as an industry, as a m0 
of life and as a field of applied science. Subdiviie 


on the basis of engineering technique, it now @§ 


braces (1) power and machinery, including rural ee 
trification, (2) buildings and other structures, inclu 
ing sanitation, materials of construetion and equ 
ment, and (3) land reclamation, including irrigati0 
drainage, soil erosion control and other forms of i 
chanical improvement of agricultural lands. 

An agricultural engineer is one who has be 
trained in both engineering and agriculture with & 
perience in combining the two, and who is qualifi 
to develop, design, organize and direct enginee!™ 
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: ork of or closely related to the agricultural indus- 
gricaltural engineering is fostered by land-grant 
i stitutions. Thirty-seven of forty-eight agricultural 
QM in the United States provide agricultural 
t gineering training to five thousand agricultural stu- 
“7.nis annually. Technical engineers for this field are 
UMMB..ined in seventeen of these institutions. Research 
UME ork in this field is conducted by 103 full-time work- 
in thirty-four institutions. 


FarM STRUCTURES 


3 According to the latest census figures, the American 
,rmer maintains a total investment in farm build- 
Mncs of $11,750,000,000. How much it would cost 
4 MM replace these buildings at the present time would 
MMe difficult even to guess. In order to maintain the 
uildings which he deems necessary for his farm, he 
(Mpends several millions of dollars every day of the 
‘year. Unfortunately this money is often not well 
Meyent. Materials are frequently used where they are 
‘{@MBot at all suited, and sufficient consideration is not 
to the actual requirements of the product 
oused. 
Sm With the recent agricultural depression the sound- 
lMmmess of the farmer’s investment has -been seriously 
‘@mmuestioned, and since buildings appear to afford the 
‘Meesiest method of reducing his overhead, those in 
osition to advise may have been guilty of preaching 
alse economies in building construction. How many 
mes has he been urged to reduce the cost of his 
uldings without due regard to the effect which this 
eduction might have on production or annual depre- 
lation ? 
Industry buys equipment on a production cost 
asis, The ability of a given machine to bring re- 
urns is just as important a consideration as its 
riginal cost. A seemingly cheap machine may prove 
) be very expensive when its influence on production, 
tbor, length of productive life and other factors are 
nsidered. Farm buildings constitute a part of the 
armer’s working equipment and deserve to be 
‘aluated upon a production cost basis. The cost per 
uart of milk is more important than the cost per cow 
t the cost per barn. This attitude does not infer 
at we should neglect beauty or harmony in design, 
Phich have a very direct bearing upon morale, but 
lat the emphasis should be put upon the securing of 
wer production costs by giving attention to man- 
‘ment and fundamental housing requirements. The 
hauner in which the farm building problem is handled 
reflected in labor of operation, the quantity and 
uality of production and, in the case of stored pro- 
ucts, the preservation for future needs. 
One of the serious problems for farm management 
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is that of labor. I am told that this is particularly 
true in the dairy industry. Recent studies show that 
the labor involved in dairying may be increased up- 
wards of 30 per cent. by faulty arrangement of the 
barn and its relation to the other buildings in the 
farmstead. Fortunately it costs no more to arrange a 
barn efficiently. Often the saving in labor alone may 
be as large as the entire charge which may be placed 
against the dairy cow for rental. 

If one expects to make dairying profitable, can he 
afford to neglect to plan the layout of his farmstead 
to assure efficiency in the use of labor? 

The dairy cow is a warm-blooded animal. She may 
be likened to an engine operating under a fairly con- 
stant temperature. Fuel burned within the body 
generates heat which tends to raise the body tempera- 
ture. She is provided with certain automatic means 
which dissipate this heat in order to keep the body 
temperature constant. Heat is radiated from the 
body surfaces. Moisture evaporated from the skin 
and thrown off by respiration carries off relatively 
large quantities of heat and helps keep the body 
temperature down. The rate at which this process 
goes on depends very largely upon the environmental 
conditions of air temperature, relative humidity and 
rate of air movement. If their combined effect is 
greater than the normal heat production of the body, 
more fuel must be consumed or body tissues destroyed 
to maintain eomfort. 

Experienced dairymen say that stable temperatures 
affect milk flow, and a cold spell may reduce the pro- 
duction by 5 per cent. or more. This reduction is 
frequently not temporary but continues throughout 
the current lactation period. Heavy feeding may 
prevent this reduction but is in itself an additional 
expense. 

When it is considered that the total charge against 
the cow for housing is usually less than 10 per cent. 
of the total cost of producing milk, it may readily 
be seen that any attempt to reduce the cost of barn 
construction below the point where it satisfies the 
housing requirements may increase other cost factors 
more than is saved in building. 

One might elaborate to show how buildings may 
affect returns in other lines. Egg production reflects 
the comfort of the birds. Grains are matured and 
preserved, horticultural products are kept in prime 
condition and the marketing period materially ex- 
tended by proper housing. Whether it be housing 
live stock, grains, fruits or vegetables, there are 
definite requirements placed upon the building by the 
product itself which must be met if the building is to 
fulfil its obligation to the farmer. In general, these 
problems relate to the efficiency of operation, the 
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maintenance of effective production and the preserva- 


tion or conservation of farm products. 

Unfortunately, many of the fundamental housing 
requirements are not definitely understood. The im- 
portance of the building has not been fully appre- 
ciated. The small, scattered units have not attracted 
sufficient competent study. The comparatively long 
life of the buildings tends to minimize interest in the 
study of the problem. 

Buildings are frequently constructed of materials 
produced on the farm or purchased in a semi-fabri- 
cated condition. More careful attention is then re- 
quired than would be necessary in the case of machin- 
ery which has been manufactured and assembled by 
specialists and comes to the farmer all ready for op- 
eration. If the farm housing problem is to be solved 
in a way that will bring commensurate returns and 
constitute an investment rather than a liability, it is 
necessary that there should be a careful analysis of 
building methods. 

The three major factors of design, construction and 
maintenance claim our attention. Utility being 
paramount, we should know definitely the require- 
ments placed upon the building by the products 
housed. What environmental conditions does the 
dairy cow need in order to produce milk most 
efficiently? How can we house the hen so that she 
will lay eggs when egg prices are favorable? Is 
ventilation necessary, and if so, how ean it best be 
accomplished? What are the sanitary requirements 
for producing clean milk and maintaining a healthy 
herd? What insulation is advisable? How can the 
building be constructed most effectively and economi- 
eally? 

While it may be diffieult to put a cash value upon 
beauty and harmony, they are very important items 
in maintaining a wholesome atmosphere on the farm. 
How can the farmstead be made attractive without 
adding unduly to the cost? 

Methods of construction should be carefully studied 
in order to obtain a building which will provide these 
requirements at a minimum cost. 

. The influence of destructive agencies must be un- 
derstood if we are to build in a way which will 
lower the depreciation cost. 

Since little information is now available, the solu- 
tion of these questions calls for an extensive research 
program. Evidently the farmer as an individual can 
not conduct his own researches efficiently. The small 
units and scattered field have not been generally 
profitable to the architect, and the farmer will not 
usually employ professional service. A program of 


this kind is logically the responsibility of publicly 
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supported agencies such as the land grant colleges 
and the U. S. Department of Agriculture. 


PowWER AND MACHINERY 


The agricultural industry is a tremendous user of 
power. However, the nearly 50,000,000 horse-powe 
available is not being utilized to its greatest efficiency 
Engineering «ttention is necessary if we are to secur 
lower production costs through the more economic, 
use of power. Farm equipment design and the mech. 
anization of farm operations now done by hand 
offer possibilities which challenge the best effor, 
There has been great progress in the harvesting my. 
chinery, but much still remains to be done. The ue 
of electricity as an agricultural power has gained cop. 
siderable prominence recently. Much investigational 
work is now being conducted to find the most practi. 
cal methods of using electrical equipment. 


Lanp RECLAMATION 


The agricultural engineer is interested in the in- 
provement of land in so far as such improvement 
leads io lower cost of production. At the present 
time this means chiefly the improvement of land - 
ready being cultivated. Often economical cultivation 
is prevented by wet spots, open ditches, stumps 0 
other conditions that prevent effective tillage or o¢ 
cupy land that otherwise could be cultivated. 

Five types of problems are included: protection 
against stream overflow, drainage of wet land, irriga 
tion of dry land, control of soil erosion, clearing of 
land obstructed by stumps or stones. 

The agricultural engineer, as the term implies, | 
active primarily in the engineering relationships 0 
agriculture. That engineering has had a profoun 
and far-reaching influence on many of the develo 
ments in agriculture, especially during the ps 
twenty years, is widely recognized. Engineering hi 
been responsible, in a large measure, for creating 
situation in agriculture comparable to that in mab 
facturing fifty years ago, when great industrial 4 
velopment in America had its real beginning. 14 
evolution now going on in the agricultural industri¢ 
emphasizes the importance of the engineering rela 
tionships and the increasing engineering responsibil 
ities. The American Society of Agricultural Eng! 
neers therefore has pledged its activities to the furthe 
development and strengthening of the engineerilf 
relationships in agriculture and to the adaptation ° 
the science and art of engineering to agriculture, ! 
the end that the people engaged in farming may ba" 
inereasingly better means for achieving a more stabl 
prosperity and higher standards of living. 
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THE GOVERNMENT MAPPING PROGRAM IN A 
MAP-MINDED 


By Professor J. S. DODDS 


IOWA STATE COLLEGE, AMES, IOWA 


Not so many years ago a traveler going from one 
“ty to another pulled up his horses and asked the 
yay whenever he became the least bit uncertain about 
the road. To-day a young man driving from one sea- 
ast to another looks at his map of the airway as he 
passes over city after city without stopping except to 
refuel. 

Can you imagine this present-day driver stopping 
to ask the way? 

Whether in the air or on the highways or even on 
the water this motor-carried people uses maps as an 
aid to fast, sure travel. 

Of course maps have been used and made by adven- 
turers of all ages since first recorded history. There 
yas a wonderful collection of maps in the library of 
Alexandria three thousand years ago. There are some 
ine examples of early cadastral maps on clay tablets 
in the British Museum which are more than four 
thousand years old. About six thousand years ago 
naps were made in Babylonia for taxation purposes. 

These early maps were used mainly by explorers 
and scientists, but long before that time rude sketches 
m bark or sand or in mud or on walls were used by 
savages to convey ideas. It is this fact, that the un- 
tutored mind grasps ideas when presented in map 
form, which makes the maps of to-day so widely use- 
ful. They are still easily understood by all degrees of 
uentality. Even a four-year-old can learn facts from 
maps before she ean read words. 

No one can name all the present-day uses of maps. 
Iquote from Colonel Robert R. McCormick, editor of 
le Chicago Tribune, to illustrate the general appre- 
tation of the value of maps to-day. 


AHunpreD THOUSAND MEN CoULDN’r Have Given Us 
WHAT THE Map SHOwED INSTANTLY 


In the late war, we often had to fire on batteries hid- 
in by hills and sereened overhead by timber growth. A 
hudred thousand men and millions of shells couldn’t 
ve won us the chance to see that battery and adjust 
ur fire. But a pin prick in a good map—a little figur- 
4g with ruler and pencil—and we commenced dropping 
ells on the battery! 

A proposition comes up to establish a new highway, 
lage line or air route. I might spend weeks plowing 
poe books or visiting along the route, before I could 
“man opinion on it. But let me look at a few good 


aper presented before Section M—LEngineering, 
rican Association for the Advancement of Science, 
** Moines, Iowa, December 30, 1929. 


maps showing physical features and economic resources 
along the route, and I can form a sound initial judg- 
ment as to prospects for success. The map has told me 
what I might have to send a dozen men to see. 
Distance—intervening mountains or oceans—obstacles 
of time and space that would block the efforts of a 
thousand men to see—all these are swept away when you 


consult a good map. 
You have the vision of thousands of aviators, scattered 


over thousands of miles, condensed on a single sheet. 
You can travel here and there—thousands of miles—in 
a fraction of a second. There before your eyes are the 
facts you want, without any non-essentials or obstacles 
obseuring your vision. And you can point out and prove 
to others instantly what you scarcely could hope to show 
in any other way. : 

For accurate grasp of facts—for a quick road to sound 
decisions—for solving a multitude of problems in busi- 
ness, politics and pursuits of pleasure, I say: Give me 


first a good map. 


This testimonial to the value of maps is just a sample 
of the present-day appreciation of maps. 

Maps are used to illustrate the day’s news. If 
Byrd flies over the North or the South Pole, his course 
is shown by a clear sketch map. Each week during 
the construction season the papers publish a progress 
map showing road conditions in our states. The loca- 
tion of detours and various road types is shown. No 
news story of a shooting or an automobile wreck or 
a fire is complete without its map with a cross mark- 
ing the exact spot. The maps used in news stories 
are usually what might be termed sketch or outline 
maps. 

Better maps drawn to a larger scale are used by 
travelers. It is a very common sight to see people 
passing along the highways sure of the way because 
alongside the driver sits another person watching the 
road map. This form of back-seat driving is ap- 
proved. 

Similar maps are used in aeronautics. Air naviga- 
tion maps are made in strips showing the country 
along the flight course and for about eighty miles of 
width. They show all features of interest to the avi- 
ator, such as elevations of land, rivers, railroads, 
highways, cities and towns, landing fields, magnetic 
declination, and obstructions to flying such as trans- 
mission lines. In passing it may be said that these 
maps are compiled from such sources as are available 
and are far from adequate in many respects. 

Similar maps are used by business executives in 
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planning and executing sales campaigns. For such 
purposes outline maps showing various statistical 
matter are also used. 

Maps are popular to-day with interior decorators. 
They are hung on the living-room walls. The type of 
maps used for this purpose might be called the illu- 
minated map. You have seen them with ships on the 
ocean and fish looking out of the water and deer and 
bears in the woods and Indians and horses and cattle 
in view. Such maps are pictorial in character. This 
style map is also used in advertising to induce the 
traveler or sportsman to take an interest in the ad- 
vertised region or product. 

Newspapers take advantage of the wide-spread in- 
terest in maps by holding contests such as one re- 
cently put on by a Chicago paper for suggested new 
arrengement of the state boundaries to secure more 
equitable representation in the United States Senate. 
The author of this paper recently received a check 
for $100 for submitting such a map in the contest 
mentioned. The thousands of maps entered in that 
eontest indicate the very general appreciation of 
maps. 

The uses suggested so far in this paper, and only a 
very few have been listed, relate to a relatively low- 
grade or sketchy style of map. The purpose has been 
to show the wide-spread use of maps. 

We now come to the specific uses of accurately 
made maps, maps prepared by engineers and used by 
engineers in their various enterprises. These uses 
will be considered in connection with a discussion of 
the various mapping agencies of the government and 
a brief review of mapping methods and the mapping 
program. 

At this point it is well to mention that numerous 
agencies besides the federal government are in the 
business of preparing maps. These include various 
commercial map-selling organizations, state and local 
engineering organizations and the engineering forces 
of various industrial organizations. There is much 
evidence that the duplication of effort by these widely 
scattered mapping agencies, if saved, would more 
than pay for a well-considered governmental mapping 
program. It is also certain that if this wide diversity 
of mapping interests could know about and use all 
available mapping data, still more waste could be 
eliminated and money and time saved. 

The following governmental agencies at _Washing- 
ton are users of maps: the Board of Surveys and 
Maps; Geographic Section Department of State; 
War Department—the General Staff M. I. D., Geo- 
graphic Branch, Q. M. Corps, Construction Service, 
Chief of Engineers, Map Files, Intelligence Section, 
Reproduction Plant, Mississippi River Commission, 
Lake Survey, Air Corps, Bureau of Insular Affairs; 
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Post Office—Topography Division; Navy—Hy4p, 
graphic Office, Yards and Docks; Interior—Gene, 
Land Office, Indian Service, Geological Survey, Re. 
lamation Bureau, Park Service; Agriculture 
Weather Bureau, Forest Service, Bureau of Chey, 
istry and Soils, Soil Surveys, Biological Survey, py. 
reau of Public Roads, Division of Agricultural Engi. 
neering; Commerce—Aeronauties Branch, Bureay ¢ 
Census Geographic Section, Foreign and Domesti, 
Commerce Geographic Section, Coast and Geodetiy 
Survey; also the Library of Congress; Governmey; 
Printing Office, Superintendent of Documents; Inte. 
state Commerce Commission, Map Section, Valuatioy, 
Land Section; International Boundary Commissioy, 
Canada; Federal Power Commission; Public Buili. 
ings and Public Parks; Pan American Union; Djs. 
trict of Columbia, Assessor, Surveyor’s Office, Public 
Library. The engineering forces of most of they 
governmental agencies are busy most of the time pr. 
paring and using accurate maps for speecifie purpose, 
It is the function of the Board of Surveys and Maps 
to correlate the various mapping activities to prevent 
overlapping and to eliminate waste by making th § 
maps of each agency available to all the others. 4 
complete topographic map of the United States is on 
of the crying needs of this generation, as most engi- 
neers know. 

The federal government has been at work on a com- 
plete topographic map of territorial United States 
for more than fifty years. At the end of the las 
fiscal year, June 30, 1929, 43.6 per cent. of the United 
States had been mapped; 17,333 square miles were 
mapped during the year. There remains to be su 
veyed about 1,717,000 square miles of unmapped ter 
ritory, and much of what was previously mapped ® 
not up to standard. It is easy to see that at the pres 
ent rate we can wait at least one hundred years for 
the completion of this mapping program. But tle 
mapping program does not contemplate waiting ove 
hundred years. Some years ago the Temple Act wi 
passed which set twenty-five years as the limit. Ser 
eral of those years have passed with no speeding 
of the program. Now comes an administration faml- 
iar with the uses of and needs for topographic maps 
and insists on a program which if carried out wil 
complete the topographic map according to preséll 
standards in eighteen years. The budget presented 10 
Congress on December 4 by the president includes 
ereased askings which have this eighteen-year Pp! 
gram definitely in mind. 

The complete topographic map of the United Stal# 
is the work of two governmental services aided )Y 
various cooperating forces. The U. 8S. Coast and 
Geodetic Survey is engaged in mapping the coastal 
areas and a precise skeleton of first- and second-ordet 
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| triangulation and levels covering the interior. This 
york is briefly explained by Major Wm. Bowie, chief 
of the division of geodesy, U. S. Coast and Geodetic 


Survey 

An organization to survey the coasts of the United 
states was formed in the early part of the nineteenth 
century and has, with only a short break, been in con- 
tinuous existence. It was first called the ‘‘Coast Sur- 
vey’? and its activities were confined to the survey of the 
coast itself, the waters adjacent thereto and the small 
strip of land, a mile or two in width, extending back 
from the coast. All classes of work were done which 
were necessary for the construction of hydrographic or 
sailing charts. These classes consisted of the determina- 
tion of latitude, longitude and aximuth, by observations 
on the stars, the measurements of base lines for the con- 
trol of lengths of triangulation, triangulation extending 
from one astronomic station to the other, topographic 
surveys, hydrographic surveys to show the depths of the 
water, tidal observations, the direction and force of cur- 
rents in tidal waters and determinations of the varia- 
tion of the compass. 

At first the Coast Survey operated only on the guif 
and the Atlantic coasts, but shortly after the Mexican 
War, when California was added to our area, operations 
began on the Pacific coast. Shortly after the middle of 
the past century it was found desirable to connect the 
surveys of the Atlantic and the Pacific coasts by an are 
of triangulation in order that the hydrographic charts 
could be placed in their proper relation with respect to 
their initial meridian and the equator. This are of in- 
terior work, which was completed about 1895, was found 
to be of so great a value to surveyors and other engi- 
neers in the interior of the country that the name of the 
organization was changed to that of Coast and Geodetic 
Survey and its functions were enlarged so that the 
bureau’s work would cover the execution of control sur- 
veys throughout the country. 


The interior control surveys, triangulation or level- 
ing, executed by the Coast and Geodetic Survey, are 
rated as first and second order. The first-order tri- 
angulation is of such accuracy that the closing errors 
of the triangles are approximately one second on an 
average, with about three seconds maximum closing 
error, Distances can be carried across country, by 
irst-order triangulation, with an error not above one 
part in 200,000. 

Second-order triangulation has closing errors which 
average about two seconds with a maximum closing 
error of about five seconds. Distances can be carried 
across country by second-order triangulation with 
peters seldom greater than about one part in 100,000. 
First-order leveling, the most accurate used, has 
“rrections of less than 0.15 mm per kilometer to 
Hose cireuits. As a matter of fact, the average cor- 
‘ction per kilometer is a»out 0.11 mm. This average 
‘rrection is equivalent tc 0.0006 feet per mile. 

The Coast and Geodetic Survey is working towards 
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the plan of having first- or second-order triangulation 
and leveling spread over the country to such an ex- 
tent that the lines of leveling and ares of triangula- 
tion will be spaced about 50 miles apart. The trian- 
gulation will be rigidly adjusted and final positions 
given to the several stations. The leveling also will 
be adjusted into the continental net, and the eleva- 
tions furnished to the engineer will be referred to 
mean sea-level and will be standard or final. Inter- 
mediate areas will be filled in with control data by the 
U. S. Geological Survey. 

The Coast and Geodetic Survey has a great spirit 
of loyalty among its personnel and a remarkable 
record for accuracy and scientific accomplishment. 
The topographic map itself is made in sheets of con- 
venient size covering fifteen minutes of arc in latitude 
and longitude, or about thirteen miles by seventeen 
miles in this latitude, and made to a scale of one inch 
to one mile, or one to 62,500, and showing contours 
at twenty feet intervals. The surveys are made and 
maps prepared by the U. S. Geological Survey. The 
work is of a lower order than the network of first- and 
second-order surveys. The field work is carried on 
with great speed and efficiency. 

Some of the earlier maps are now out of date on 
account of many natural and artificial changes in the 
surface features of the mapped areas. Many of 
these sheets were prepared in cooperation with local 
and state agencies and according to slightly varying 
standards, depending upon the purpose in the minds 
of the cooperating authorities. 

It is now proposed to bring those sheets, which are 
obsolete, up to date and to map completely the re- 
maining area without state or local aid except in cases 
where special conditions require expenditures in ex- 
cess of the cost of the standard topographic sheets. 
These sheets are made according to standard regula- 
tions, and while they do not show 100 per cent. detail 
like a photographie mosaic, they do show surface con- 
ditions as engineers are accustomed to show them on 
maps of such a seale. Aerial photographs are now 
used as an aid in filling in topographical details. The 
air corps has cooperated in furnishing these. 

In addition to the standard maps, special forms are 
prepared for individual purposes. For example, 
maps have been prepared of swampy regions in 
Florida and Wisconsin from aerial photographs show- 
ing all surface features but without contours. In 
192%; a shaded relief and highway map of New Hamp- 
shire was compiled. 

Other sheets have been prepared in cooperation 
with cities to show complete details to a large scale 
for use in city and regional planning or tax assess- 
ment work. 

Strip maps have been made of areas connecting 


: 
| 
Oa) 
~ 
a 
4 
| 
pes 
" 
* 


474 


certain distant points. These maps show all features 
of importance in a study to determine the most feasi- 
ble route between terminals. The route may be for 
a railroad, highway, canal or transmission line. 

Taken as a whole, the topographic maps are of 
major importance in planning engineering projects 
and securing their efficient and economic operation. 
These projects include tunnels, bridges, city surveys 
and planning, highway development and extension, 
irrigation projects, hydroelectric developments, im- 
provement of rivers for navigation, flood control of 
rivers and general topographic surveying and map- 
ping where a knowledge of elevations and geographic 
positions is required. In fact, there is scarcely any 
human activity of an extensive nature that does not 
need for its proper execution a very accurate knowl- 
edge of the elevation and slope of the ground and the 
accurate distances between points. 

All these activities are customarily started with a 
survey and the production of a map or maps. With 
a topographie map available any such project can be 
started without the expense of preliminary surveys. 
Any details needing amplification can be quickly and 
economically added to the standard sheets or to photo- 
static enlargements by taking them into the field as a 
plane table sheet or by comparing them with a set of 
quickly secured aerial photographs. 

_Paper locations are rapidly and economically made 
on standard topographie maps, and safe preliminary 
estimates are easily made therefrom. Such maps dis- 
close valuable information to the geologist, mining 
engineer, soil surveyor, regional planner, valuation 
_ engineer, forester, realty appraiser, hydraulic en- 
gineer and practically all the fifty-seven varieties of 
engineers who practice “the science and art of direct- 
ing the application of the science of mechanics in 
the economic utilization of the forces and materials 
of nature.” 

The government mapping program contemplates 
making such a standard topographic map available 
for the whole territorial United States in less than 
two decades. This is a consummation devoutly de- 
sired and urged by engineers and engineering societies 
throughout the country for many years. We can 
not afford to be without it. As Major Bowie says, 
“A large paper could be written on the use of sur- 
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veying and mapping to eliminate waste in industry 

The estimated cost of this program is $5,000.04) | 
for the control surveys and $50,000, 000 for the map. 
ping, or about one fifth of what the United Stat, 
expects to save on naval expenditures by participatig, 
in the London conference. 

The following states are completely mapped: (op. 
necticut, Delaware, Maryland, Massachusetts, Noy 
Jersey, New York, Ohio, Rhode Island, West Virginiy 
and the District of Columbia. These statcs hey 
shown their appreciation of the topographic map ly 
furnishing funds to insure completion. 

The European countries are ahead of us in th 
matter of map appreciation. This is probably due jy 
the importance of maps in connection with wars anj 
the tourist trade, apparently the two principal occ. 
pations of much of Europe. Those who travel my 
know their Baedeker. Those who fight must hay 
maps to plan their campaigns. The close-knit Eun. 


pean countries have long been completely mapped, ii 


but you will note that the more thickly populated of 
our states are also mapped. 

The writer wants to interject a thought here that 
for present-day needs it may be desirable to raise the 
standards of the topographic sheets to provides 
larger-scale map with perhaps five-foot contours and 
still greater accuracy of detail. It is a fact that the 
present standard map, while of almost incalculable 
value, is nevertheless on such a small seale as to be in 
effect practically a sketch. 

It may be that with the advantages of present-day 
aerial methods the same estimated expenditures wil 
provide a higher standard for future maps with ar 
sulting greater usefulness and further elimination d 
waste. 

We are living in an age when maps are a basi 
need. Our engineers have long appreciated the value 
of good maps. It looks as if our government hud 
reached the stage when it too realized the important 
of maps in the economical conduct of affairs. 

If Congress carries out the provisions of the Ta 
ple Act we will have in the next eighteen years a ¢0l- 
plete topographie map of the United States at a 0s 
of less than a tenth of our annual expenditure for tl# 
military establishment or one tenth of the special 
propriation for new cruisers. 


OBITUARY 


JAMES ARTHUR HARRIS 
James ArTHuR Harris died at Minneapolis, on 
April 24, following an operation for appendicitis. He 
was born on September 20, 1880, at Plantsville, 
Athens County, Ohio, son of Jordan Thomas and Ida 
Ellen (Lambert) Harris. His parents having moved 


to Kansas he entered the university at Lawrence 
graduated there with the degree of A.B. in 1901. “ 
ing to St. Louis, he was botanical assistant at ™ 
Missouri Botanic Garden from 1901 to 1903 (worklts 
in the summers at Lawrence) and librarian of ™ 
garden from 1904 to 1907. Meanwhile he had tak# 
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| Mims Ph.D. degree at Washington University. From 

93 to 1907 he was instructor in general biology 
ore, In the latter year he became investigator at 

i. Station for Experimental Evolution (Carnegie In- 

‘ution of Washington) at Cold Spring Harbor, 

ong Island, and continued there for seventeen years. 

, 1924 he was ealled to the chair of botany at the 
| niversity of Minnesota where, as head of the depart- 

rent, he developed it in masterly fashion. 

S rrom the time of his attachment to the Carnegie 

nstitution, Harris spent some time in other institu- 

‘ons and in the field. During 1908-09 he studied 
iometry under Karl Pearson at London. In the win- 
rs of 1912-13 he worked at the Desert Laboratory, 
ueson, of the institution, and thereafter spent winter 
nonths at Tueson, at Jamaica, South Florida, and, in 
sllaboration with the Bureau of Plant Industry, in 
he cotton experimental fields of the Southwest. This 
mast work he continued after going to Minnesota. The 
‘eldon medal and memorial prize of the University 
yf Oxford were awarded to him in 1921. 

Harris was one of the most industrious of investi- 
rators and prolific of writers in biology. Not infre- 
buently he published fifteen or more papers in a 
ingle year. These covered a great range in detail, 
but fell into the following general classes: ecology, 
experimental evolution, biometry. His first paper, 
published in Kansas, 1900, was an annotated “Cata- 
ogue of the Crayfishes of Kansas,” and this was fol- 
owed by several papers on the crayfishes, culminating 
n his “Eeologieal Catalogue of the Crayfishes belong- 
ng to the genus Cambarius, 1903,” which was, ap- 
parently, his doctor’s thesis. In 1901 he published his 
ist botanical paper (“Normal and Teratological 
horns of Gleditschia”). In 1903 he published on 
loral abnormalities and this topic interested him for 
many years; it led him particularly to consider the 
bubject of variation in seeds in capsules. He became 
much interested in the pure-line theory and tested it 
but with beans. This led him to grow over a million 
vedlings. He discovered biotypes that had extra 
tyledons. 

A second series of papers grew out of his ecological 
interest. With R. A. Gortner he worked out a method 
of determining density of plant saps. This led to ob- 
Servations in the tropics and elsewhere and to the dis- 
tovery of the greater sap density of parasitic plants 
over their host plants. It led to a study of the chem- 
al differences in races of cottons corresponding to 
their morphological differences. 

The third great interest of Harris was biometry. 
He had the statistician’s love of numbers and he ap- 
plied the Pearsonian methods to a great variety of 
animal and plant data, such as the egg laying of fowls, 
basal metabolism in man (with F. G. Benedict), and 
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seedlings of the bean. His biometric work led him to 
work out new formulae of which many are of particu- 
lar interest to geneticists. 

Through all of Harris’s work runs evidence of his 
interest in problems of evolution. He published not 
only on organisms in relation to environment, but also 
repeatedly on natural selection and on assortative 
mating (in man). 

Of the personal traits shown by Dr. Harris, unlim- 
ited industry is one of the most striking. He never 
spared himself, and on one occasion when the nature 
of his research demanded continuous observation he 
worked during the midnight and early morning hours 
throughout the winter. He organized a biometric lab- 
oratory at Cold Spring Harbor and supervised the 
work of a large corps of assistants. In the field his 
energy was boundless. At Minneapolis he catalyzed 
a somewhat dormant botanical group, so that his de- 
partment soon rose to a high rank. Harris had re- 
markable social traits. He inspired loyalty in his as- 
sociates in the laboratory and in the field. His hos- 
pitality, with that of Mrs. Harris, was unbounded, 
and their home was the center of many social meet- 
ings of his associates. He was particularly happy in 
his married life. Mrs. Harris (Emma Lay) was also 
a naturalist. They had four sons in whom the family 
traits will, we feel sure, be continued. But the numer- 
ous societies in which he participated, often as officer, 
will miss him sorely. The loss brought by his death 
to his scientifie associates will be only second to that 
suffered by his family. 

C. B. DAavENPoRT 


RECENT DEATHS 

Dr. ALLERTON SEWARD CuSHMAN, chemist and 
founder of the Institute of Industrial Research in 
Washington, died on May 1, at the age of sixty-two 
years. 

Dr. Francis McKenna, consulting chem- 
ist of New York City, died on April 25, at the age of 
sixty-nine years. 

MEMORIALS 


A CENTENNIAL anniversary dinner in memory of 
the late Dr. Abraham Jacobi, who was born on May 
6, 1830, and died on July 10, 1919, was held on May 
2 at the New York Academy of Medicine. Professor 
Franz Boas, of Columbia University, was chairman 
of the committee of arrangements. The speakers an- 
nounced were Dr. J. A. Hartwell, Dr. William H. 
Welch, Dr. Fielding Garrison, Miss Lillian Wald and 
Mr. George MeAneny. Dr. Mary Putnam Jacobi, 
widow of Dr. Jacobi, was expected to attend. Dr. 
Jacobi became in 1860 the first professor in America 
of diseases of children, a subject which he taught for 
nearly fifty years. 
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A TABLET in memory of Dr. John E. Sweet, pro- 
fessor of mechanical engineering at Cornell Univer- 
sity from 1872 to 1879, was unveiled on April 5 at 
the Engineers’ Club, New York. The tablet is the gift 
of the American Society of Mechanical Engineers in 


SCIENTIFIC EVENTS 


EXHIBIT OF WEIGHTS AND MEASURES AT 
THE SOUTH KENSINGTON MUSEUM 

A NEw and permanent exhibition has been opened 
at the Science Museum, South Kensington, to illus- 
trate the historical development of standards of 
weights and measurement. The London Times states 
that the exhibit occupies the whole of the entrance 
hall facing Imperial Institute Road and the long 
ground-floor gallery which leads into it. In the 
vestibule is a series of instruments arranged to dis- 
play the principles of the equal-arm balance, the 
steel-yard and the more complicated recent mecha- 
nisms which extend the applications of the lever prin- 
ciple. 

The earliest exhibit is an authentic Egyptian equal- 
arm balance of 1350 B. C., with a wooden beam and 
a cord pivot suspension, such as is still used in the 
bazaars of India and in China. One of the original 
stone weights accompanies it. A Roman bronze bal- 
ance and steel-yard are shown (both in replica), and 
a number of glass weight standards of the Early 
Middle Ages. The methods of suspension by cord, 
by the less accurate ring device, by the gallows-and- 
pin, and by the knife-edge are shown both in the 
working specimens and in a series of transparencies 
in the adjoining gallery, while a number of skeleton 
models designed by Mr. W. A. Benton, of the Avery 
Historical Museum in Birmingham, display upon a 
small seale the various improvements made within the 
last few centuries to allow large weights to be mea- 
sured with great speed and accuracy. 

Certain turning-points, such as the Roberval “statie 
enigma” of 1669 and Wyatt’s cart-weigher of 1740, 
have affected the whole of modern practice in large- 
scale weighing machines, but though the models of 
these are interesting more attention perhaps will be 
drawn by Mr. Benton’s reconstruction of the two 
self-indieating balances designed by Leonardo da 
Vinci in a manuscript now in the Bibliothéque Na- 
tionale. 

The companion collection of instruments of mea- 
surement is of more recent date, since the invention 
of the micrometer can not well be traced beyond 
William Gascoigne’s micrometer designed in 1639 for 
astronomical purposes. Important instruments such 
as Watt’s eighteenth-century micrometer, Whitworth’s 
measuring machine of 1855 (the first to indicate a 
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tribute to one of its founders and presidents, br 
Sweet, who died May 8, 1916, was the inventor of 4, 
straight-line engine and, at the time of his death, ong 
of the most widely known mechanical engineers jp 4, 
United States. 


millionth of an inch) and the comparators regent) 

developed by the National Physical Laboraton 
through the use of a beam of light, can be seen gn: 
demonstrated in the gallery. Three important stanj 
ards of length lent by the Royal Society are Graham; 
standard yard of 1742, Bird’s standard 90 inches of 
1750 and Shuckburgh’s 5 ft. standard of 1796. } 
was by the use of these that the Standards Commissigy 
of 1843-55 was able to connect the standards joy 
in use with the Elizabethan yard, after the destry 
tion of the Imperial standard in the 1834 fire at the 
Houses of Parliament. 


THE PROPOSED MEDICAL CENTER IN 
BROOKLYN 

At the semi-centennial dinner of the Alumni Ass 
ciation of the Medical School of the Long Island Col 
lege Hospital plans were announced on April 26 fo 
the establishment of a medical center in Brooklyn, 
N. Y. The plan, which includes separation of the 
Long Island College Hospital from its Medic 
School, calls for the organization of a new medical 
college to be associated with nine Brooklyn hospitals. 
The physical equipment of the combined units wil 
cost more than $100,000,000. 

The new institution, for which a board of trustees 
has already been chosen, will apply shortly for a char- 
ter as a medical college. It has voted the first $510, 
000 toward an endowment fund to meet the educ- 
tional law requirements for the organization of a ¢0- 
legiate institution in New York State. 

Dr. James C. Egbert, president of the medica 
school that is being discontinued, is a member of the 
board of trustees of the new institution. 

The plans for the college include the erection of 4 
central building which will be located in mid-Bro0 
lyn and which will be easily accessible to the hospitals 
involved in the plan. The site has already been * 
lected. The building which is to be erected within tle 
next five years will cost, according to an estimalt 
made by Dr. Egbert, more than $3,000,000. The plats 
of the board also call for an immediate endowmel! 
fund of at least $1,000,000. . 

The central plant and its affiliated hospitals will 
take care of at least 400 medical students. Cour 
in the first two years will be given at the central build 
ing. In the last two years students will receive 
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ruction at the central plant and at the affiliated hos- 
7 -” these hospitals four will have intimate contact 
th the college and be represented on its board. 
hey are the Brooklyn, Methodist Episcopal, Jewish, 
.d the Long Island College Hospital. The present 
aching arrangements with the city hospitals in 
brooklyn, including use of clinical material by the 
© ird and fourth-year students, will be maintained. 


HE SUMMER MEETING OF THE SOUTH- 
ERN DIVISION OF THE AMERICAN 
PHYTOPATHOLOGICAL SOCIETY 

Tue Southern Division of the American Phyto- 
athological Society will hold its annual summer 
necting from June 11 to 16. The arrangements for 
he field tour are under the direction of Dr. L. E. 
hOWEMiles, chairman, and L. M. Fenner, secretary. The 
Tu@roup will assemble at the Walthall Hotel in Jackson, 
thMississippi, during the evening of June 11. On June 
2,an early departure will be made southward to the 
uck crop areas around Crystal Springs and Hazle- 
| Burst. This is the center of the fresh tomato district. 
ield operations, grading and packing may be ob- 
erved. Tomato shipments will be at the peak. In 
he field, observations are being made-on the over- 
intering of bacterial canker of tomato and other 
pmato diseases. Diseases of beans, carrots, cotton 
nd sweet potatoes will be noted here and in the 
pastal area. Search is being made for the newly dis- 
overed phony peach disease. Departing from the 
amous health resort at Browns Wells on June 13, 
isits to pecan groves and nurseries will be made, and 
he work of the South Mississippi Experiment Sta- 
ion at Poplarville will be noted. Citrus, figs, grapes, 
beaches, sugar cane and gladiolus will be of interest 
ere. From Hattiesburg on June 14, the tour will in- 
lude diseases of citrus, pecans and sugar cane, arriv- 
mg in Biloxi late that afternoon. Visits to truck 
top areas, nurseries and to the pecan station will be 
lade on June 16. 

For members interested in the collecting of fungi, 
is tour should afford an opportunity for gathering 
usual specimens. The winter and spring seasons 
lave been cool and rainy over much of the state and 
1¢ conditions may favor a considerable number of 
lant diseases. 

The State Plant Board of Mississippi and the Agri- 
ultural Experiment Station have tendered their ser- 
es in making the tour available to visitors who 
may come by train. All members, visiting scientists 
id agricultural workers interested in plant diseases 
id their control are extended a cordial invitation to 
heet with the society. Requests for reservations 
lhould be addressed to the committee at A. & M. Col- 
ege, Mississippi. 
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AWARD OF THE MEDAL OF THE AMERICAN 
INSTITUTE OF CHEMISTS TO 
MR. EASTMAN 


Tue American Institute of Chemists has awarded 
its medal “for noteworthy and outstanding service to 
the science of chemistry and the profession of chemist 
in America” to Mr. George Eastman. Dr. Fred- 
erick E. Breithut, president of the institute, has made 
the following statement: 


Mr. Eastman’s research work toward simplifying and 
popularizing photography was begun in 1883 with his 
first attempts to make the now well-known roll film, and 
it was a chemical discovery—the use of nitro-cotton dis- 
solved in the proper solvents—which marked the turning 
point of his career. 

One of the first buildings at Kodak Park was a chem- 
ical laboratory and throughout the entire development of 
his work, Mr. Eastman has always availed himself of the 
services of trained chemists, and of whatever chemical 
processes could in any way be useful in his projects. A 
research laboratory, one of the greatest in the country, 
was established in 1912 to deal specifically with the fun- 
damentals of photography, and to carry on investigations 
along all lines of interest to the company. Its accom- 
plishments, in chemistry and physics as well as in pho- 
tography, were so effective that at present the Eastman 
Kodak Company is practically a self-contained chemical 
manufacturing concern. It operates plants for the manu- 
facture of its own acids, silver salts, solvents, gelatine, 
large-scale production of cellulose nitrate and acetate for 
all kinds of films, and a unique mill for photographic 
paper. 

The most noteworthy service to American chemistry in 
Mr. Eastman’s career was made in 1918 when he ap- 
proved the establishment by the Research Laboratory of 
a department of synthetic organic chemistry to manu- 
facture and supply the various synthetic organic chem- 
icals required for research purposes in the United States. 
The primary object of this much-needed move was to in- 
sure the complete independence of the United States in 
regard to these essential materials, and it received the 
cooperation and active support of both industrial and 
academic chemists throughout the country. Continued 
cooperation with all available sources of supply and an 
active production program have increased the number of 
available chemicals to over 2,600—a number of high qual- 
ity organic chemicals greater than that of any other 
country. The value of this work was recognized pub- 
licly when the Synthetic Organic Chemical Manufae- 
turers Association, in 1925, made Mr. Eastman an hon- 
orary member. 

Mr. Eastman has always recognized the great value to 
him of the chemists of the country and of the institutions 
in which they were trained. His gifts to the Massachu- 
setts Institute of Technology may perhaps be taken as a 
direct tribute to the chemists and engineers who came 
from there to assist him in the building up of his great 
business. In all, over sixty million dollars have been 
given by him to educational institutions, especially to the 
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Massachusetts Institute and to the University of 
Rochester. 

The history of the Eastman Kodak Company shows 
what the application of chemical research can mean in 
the creation of new wealth in vast amounts. Many of 
our backward industries could profit by a study of Mr. 
Eastman’s methods. Some of these industries do not yet 


SCIENTIFIC NOTES AND NEWS 


At the concluding session of the sixty-sixth annual 
meeting of the National Academy of Sciences on 
April 30 the following were elected to membership: 
Dr. C. A. Adams, professor of electrical engineering 
and dean of the engineering school, Harvard Uni- 
versity; Dr. J. W. Alexander, professor of mathe- 
matics, Princeton University; Dr. Eugene T. Allen, 
research chemist, Geophysical Laboratory of the Car- 
negie Institution of Washington; Dr. Harry Bate- 
man, professor of mathematics, physics and aero- 
nauties, the California Institute of Technology; Dr. 
Isaiah Bowman, director of the American Geograph- 
ical Society; Dr. G. P. Clinton, botanist, Connecticut 
Agricultural Experiment Station, and research asso- 
ciate in plant pathology, Yale University; Dr. Wil- 
liam Weber Coblentz, physicist, Bureau of Stand- 
ards; Dr. Paul S. Epstein, professor of mathematical 
physies, California Institute of Technology; Dr. 
Vernon Kellogg, seeretary of the National Research 
Couneil; Professor Frederick G. Keyes, in charge of 
the chemical department of the Massachusetts Insti- 
tute of Technology; Dr. K. S. Lashley, professor 
of psychology, the University of Chicago; Dr. 
Berthold Laufer, curator in anthropology, Field 
Museum, Chicago; Dr. S. C. Lind, director of the 
School of Chemistry, University of Minnesota; Dr. 
Frank E. Ross, astronomer at the Yerkes Observa- 
tory; Dr. A. H. Sturtevant, professor of genetics, 
California Institute of Technology. Dr. R. A. Milli- 
kan, of the California Institute of Technology, was 
reelected foreign secretary of the academy for a term 
of four years. Dr. Karl T. Compton, of Princeton 
University, was elected a member of the council, to 
sueceed Dr. George E. Hale, and Dr. J. McKeen 
Cattell, editor of Scrence, was reelected for a term 
of three years. 


At the dinner of the National Academy of Sci- 
ences, held in Washington on April 29, the medals of 
the academy were presented as follows: The Mary 
Clark Thompson Medal for the most important ser- 
vices to geology and paleontology to Professor Wil- 
liam Berryman Seott, Princeton University; the 
Agassiz Medal for oceanography to Dr. Johannes 
Schmidt, director of the physiological department of 
the Carlsberg Laboratory of the University of Copen- 
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comprehend what he understood forty years ago, 
Eastman learned to apply chemistry to the contro] of y 
transformation of the materials which he used, and 4,4) 
knowledge has been applied by him, through the pho, 
graphic science and art which is now a part of our dy 
life, to create not only wealth, but service and happing 
for all mankind. 


hagen; the Daniel Giraud Eliot Medal and Hoy 
rarium for the most meritorious work in zoology g 
paleontology for 1927 to Dr. Erik H. O. Stensié, g 
the Royal State Museum of Natural History, Stoc 
holm, and for 1928 to Ernest Thompson Seton, fy 
his book on “Lives of Game Animals.” The Publ 
Welfare Medal had been awarded before his death 4 
Stephen T. Mather, organizer and director of th 
U. S. National Park Service. 


Art the annual meeting of the American Philosophi 
cal Society members were elected as follows: Dr. Nor 
man L. Bowen, petrologist, Geophysical Laboratory 
Carnegie Institution; Admiral Richard E. Byrd, Bo 
ton, Massachusetts; Cyrus H. K. Curtis, The Curt 
Publishing Company, Philadelphia; Dr. Harvg 
Cushing, Moseley professor of surgery, Harvard Mei 
ieal School; Mr. Francis Irénée du Pont, E. I. i 
Pont de Nemours and Company; Raymond Blaix 
Fosdick, lawyer, trustee of the Rockefeller Found 
tion and of the General Education Board; Mr 
Thomas Sovereign Gates, banker, trustee of the Uni 
versity of Pennsylvania; Mr. William Guggenheim 
New York City, manager of the Guggenheim minig 
and smelting interests in Mexico; Dr. Solomon § 
Huebner, professor of insurance and commerce, ti 
University of Pennsylvania; Mr. Archer Milton 
Huntington, author, New York City; Dr. Merke 
Henry Jacobs, professor of general physiology, Uti 
versity of Pennsylvania; Charles Franklin Ketterig 
president of the General Motors Research Corpor 
tion, Dayton, Ohio; Alfred Lee Loomis, banker, é 
rector of the Loomis Laboratories for Physics at Tu 
edo Park, New York; James Brown Seott, preside 
of the Institution of International Law, Washingt 
D. C., and trustee and secretary of the Carnegie 
dowment for International Peace; Dr. Frederick T 
ney, professor of neurology, Columbia University 
Dr. Alexander Wetmore, assistant secretary of th 
Smithsonian Institution. Foreign residents w 
elected as follows: Professor Albert Einstein, Us 
versity of Berlin, and Dr. John Stanley Plaskett, 4 
rector of the Dominion Astrophysical Observatory 
Vietoria, B. C. 


A Franxkuin Mepau of the Franklin Institute 
been awarded to Sir William Bragg, Fullerian p™ 
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»sor of chemistry at the Royal Institution and 
vector of the Faraday Research Laboratory. A 
‘ner in his honor and in honor of other medalists 
¢ the institute will be given in Philadelphia on 
ay 21. 


| Dr. Fay-Cooper Coie, chairman of the department 
¢ anthropology at the University of Chicago, has 
seived the gold medal of the Chicago Geographic 
ociety for his anthropoiogical researches. The pre- 
tation speech was made by Dr. James Henry 
breasted, director of the university’s Oriental Insti- 
ute, who received the samme honor in 1929 for research 
» Egypt and the Near East. Dr. Cole’s ethnolog- 
4l investigations have taken him into the Philip- 
pines, the Malay Peniusula, Sumatra, Java and 
Borneo. 

Tue Leslie Dana Medal for the prevertion of 
jindness has been awarded to Dr. George HE. de 
Mchweinitz, professor emeritus of ophthalmology 
he University of Pennsylvania. 


De. H. L. Farroni.p, emeritus professor of geology 
tthe University of Rochester, celebrated his eightieth 
irthday on April 29. 

Ar the meeting of the American Association of 
Pathologists and Bacteriologists held in New York 
n April 17 and 18 the following officers were elected: 
President, George R. Callender; Vice-president, Ward 
. MacNeal; Treasurer, F. B. Mallory; Secretary, 
Howard T. Karsner; Incoming member of the council, 
.T. Avery; Assistant Secretary, Robert A. Moore. 
or distinguished service in pathology and bacteri- 
logy, the gold-headed cane of the association was 
presented to Dr. Theobald Smith. The association 
ll meet next year at Western Reserve University on 
April 2 and 3. 

At Harvard University the following promotions 
lave been made to professorships: Leigh Hoadley, 
logy; E. A. Hooton, anthropology; Marston 
Morse, mathematies; H. H. Plaskett, astrophysics; 
associate professorships, Kirk Bryan, physiog- 
H. A. Frost, architecture; J. L. Walsh, 
hathematies, 

Dr. H. J. Wruxinson, formerly senior demon- 
trator of anatomy at the University of Sydney, has 
Me appointed professor of anatomy at the Univer- 
ity of Adelaide, Australia. During the past eighteen 
tonths Dr. Wilkinson has been a fellow of the 
tockefeller Foundation, working on the innervation 
pt skeletal musele in the laboratories of Boeke in 
recht, Agduhr in Upsala and Ranson in Chicago. 


De. Warp B. Wuirs, director of the New York 
Plate Bureau of Chemistry, has accepted the position 
chief of food control, Food and Drug Administra- 
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tion, U. 8. Department of Agriculture, effective on 
June 2. This appointment is to fill the vacancy 
caused by the death of Dr. R. W. Balcom. 


Dr. Ropert HeGner, who has served for the past 
school year as visiting professor and head of the 
department of parasitology in the school of Hygiene 
and Public Health of the University of the Philip- 
pines, has returned to the Johns Hopkins University. 


Dr. Errest Carrouu Faust, professor of parasitol- 
ogy ir the College of Medicine, Tulane University of 
Louisiana, will spend the months of June, July and 
August as visiting investigator at the Gorgas Me- 
morial Laboratory. He will take with him two young 
New Orleans physicians. The group will associate 
tuemselves with Dr. Herbert C. Clark, director of the 
laboratory, Dr. Jobn Miller, pathologist, and Major 
I. H.. Dunn, entornolpgist} in the study of the sig- 
pifizare ce of ambiidsis, and, of nematode infections in 


nal and ‘in, tthe Canal Zone. 


Dr. ‘Davin: ‘government entomologist of 
New Zealand, recently spent several days in confer- 
ence with the entomologists of the U. S. National Mu- 


seum while on his way to Europe. 


Ir is announced at the Smithsonian Institution that 
John P. Harrington, of the Bureau of Ethnology, re- 
turned to Washington on April 26, after eleven 
months of field study among the Karuk and San Juan 
Indians of California, and that Dr. J. W. Gidley, of 
the U. S. National Museum, left Washington on May 
1 to continue work begun in Idaho last summer in the 
Snake River Valley. 


Fatuer Berarp Harte, Franciscan monk and for 
twenty years missionary among the Navajo Indians 
of Arizona, has joined the scientific staff of the Uni- 
versity of Chicago as research associate in anthro- 
pology. He will spend the coming summer tenting 
among the Apaches of New Mexico, equipped with a 
phonograph for recording their language and music. 


THe Ottley-Anthony South American Expedition 
of the American Museum of Natural History has re- 
turned to New York after a sojourn of six months in 
the field. The expedition was undertaken primarily 
to make a reconnaissance over a very wide area for 
the purpose of future collecting. In this it was suc- 
cessful, as well as in the collection of a representation 
of the mammals from the various localities. During 
the trip the party crossed the Andes no less than six 
times, and visited six of the South American repub- 
lies. The expedition was made possible through the 
generosity of Mr. Gilbert Ottley, who acted as field 
assistant to Mr. H. E. Anthony, curator of mammals, 


in charge of the expedition. 
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THE members of the new administrative board of 
the American Engineering Council include, in addi- 
tion to the president, Mr. Carl E. Grunsky, of San 
Francisco, the following vice-presidents of the 
couneil: L. P. Alford and L. B. Stillwell, New York; 
O. H. Koch, Dallas, Texas; G. §. Williams, Ann 
Arbor, Michigan. The following representatives of 
the constituent organizations of the council were also 
appointed to the board: American Institute of Chem- 
ical Engineers—Dr. H. E. Howe, Washington, D. C.; 
American Institute of Consulting Engineers—Edwin 
F’. Wendt, Washington, D. C.; American Institute of 
Electrical Engineers—C. O. Bickelhaupt, Atlanta; 
H. A. Kidder, New York; R. F. Schuchardt, Chicago; 
Professor C. F. Seott, Yale University; C. E. Skin- 
ner, East Pittsburgh, Pennsylvania; American So- 
ciety of Agricultural Engineers—Professor William 
Boss, University of Minnesota; American Society of 
Civil Engineers—H. §S. Crocker, Denver; A. J. 
Dyer, Nashville; Dean Anson Marston, Iowa State 
College; Frank M. Williams, Albany, New York; 
American Society of Mechanical Engineers—John 
Lyle Harrington, Kansas City, Missouri; John H. 
Lawrence, New York; General R. C. Marshall, Jr., 
Chicago; Charles Piez, Chicago; E. N. Trump, 
Syracuse; D. Robert Yarnall, Philadelphia. The 
following representatives from regional districts were 
named: George A. Reed, Commissioner of Public 
Works, Montpelier, Vermont; Burritt A. Parks, 
Grand Rapids, Mich.; Professor J. 8. Dodds, Uni- 
versity of Iowa; C. B. Hawley, Washington, D. C.; 
A. A. Krieger, Louisville, Ky.; W. W. Horner, St. 
Louis, Mo. 


Dre. JoHN R. Mouter, chief of the Bureau of 
Animal Industry of the Department of Agriculture, 
has been appointed chief of the delegation which will 
attend the International Veterinary Congress in 
London, August 4 to 9. The other American dele- 
gates are Dr. George H. Hart, of Davis, Calif.; Dr. 
Adolph Eichhorn, of the Lederle Antitoxin Labora- 
tories, Pearl River, N. Y.; Dr. Charles H. Stange, 
dean of Iowa State College; Dr. W. E. Cotton, of 
Bethesda, Md.; Dr. A. T. Kinsley, of Kansas City, 
Mo., and Dr. J. F. Devine, of Goshen, N. Y. 


LLEWELYN WILLIAMS, assistant in wood technology 
on the staff of the Field Museum, Chicago, and leader 
of the Peruvian division of the Marshall Field 
Botanical Expedition to the Amazon, is expected 
back in Chicago about the middle of May. He has 


made collections of woods and other botanical mate- 
rial in the Amazonian forests of Peru, and explored 
some regions believed never before to have been 
entered by a white man. Mr. Williams has been in 
the field about one year. The other division of the 
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expedition, which worked along the Amazon ;, 
Brazil under the leadership of Dr. B. E. D 
acting curator of botany, returned several months gy 


Tue eighth meeting of the Harvey Society, whig 
will be the twenty-fifth anniversary meeting of ty 
founding of the society, will be held at the New You 
Academy of Medicine, on Thursday evening, May iH 
at eight o’clock. Dr. Rufus Cole will deliver » 
address on the progress of medicine during the pay 
twenty-five years, as exemplified by the Harvey ]q. 
tures, and the “Harvey Film,” executed by §j 
Thomas Lewis and Dr. H. H.Dale, will be show, 


Proressor WILLIAM J. Crozier, of the department 
of general physiology at Harvard University, deliy. 
ered the Luther Laflin Kellogg Lectures at Rutges 
University on April 20, 30 and May 1. The gener 
subject of the lectures was “Aspects of Behavior,” 
with the sub-headings, “Regularities in Living Sys. 
tems,” “Elements of Conduct” and “Mechanism and 
Behavior.” 


CotoneL W. A. Srarrert gave the fifth lecture inj 


the Aldred Series at the Massachusetts Institute of 
Technology on April 25. He spoke on “The Busines 
Aspects of the Modern Builder’s Problem.” After his 
lecture Colonel Starrett showed a motion picture of 
the construction of the Bank of Manhattan Building 
in New York City. 


Tue eighteenth annual meeting of the Eugenia 
Research Association will be held at the Hotel Me 
Alpin, New York, on the morning of Saturday, May 
17. The presidential address will be given by Dr. 
Clarence G. Campbell, of New York, on “Huma 
Evolution and Eugenics.” The fourth annual mett- 
ing of the American Eugenics Society will be held m 
the afternoon. A luncheon and a dinner have beet 
arranged. 

Tue General Education Board of New York has 
given $500,000 to the Johns Hopkins Hospital and 
School of Medicine to be used for the completion of 
the William Osler Medical Clinie and the William 
Stewart Halstead Surgical Clinic. 


Wasninaton University (St. Louis) has receive! 
a gift of $240,000 from the Rockefeller Foundatio. 


No restriction is placed on the use of the money, & J 


cept that it be spent principal and interest over’ 
period of seven years in research in pure as distll- 
guished from applied science. 


Tue Chicago Medical School has purchased from 
the Francis B. Willard Hospital the property at 71! 
South Lincoln Street. It will move into its new quar 
ters during June, so that school will open in the 2°" 
building next September. During the first mou! 
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next fall, a homecoming day will be observed, with 
suitable exercises. This new property will give the 
school the opportunity for expansion which it has 
sought for several years. Its dispensary service will 
be enlarged and it will be able to undertake a series of 
research problems having to do with the cause, course 
and prevention of disease. 


Tue twelfth annual meeting of the American So- 
ciety of Mammalogists will be held at the American 
Museum of Natural History, New York City, from 
May 21 to 24. The first three days will be devoted 
to the presentation of papers, included among which 
will be those comprising a symposium on th~ gorilla, 
arranged by Dr. William K. Gregory, and another 
on the utilization of zoological park collections for 
research, arranged by Dr. W. Reid Blair. 


Dunine the recent meeting of the Ohio Academy 
of Science, the committees appointed on March 8, at 
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the joint meeting of the Akron Society of Applied 
Physics and the Central Ohio Physics Club, reported 
in favor of the formation of the “Ohio Physics Asso- 
ciation,” consisting of all local clubs and societies that 
are devoted to physics; and a news publication en- 
titled Physics News, whose purpose will be to give 
personal, industrial and academic news to physicists. 
One of the purposes of the Physics Association is 
to edit this Physics News and to encourage and pro- 
vide for joint meetings of various clubs; and to en- 
courage formation of local physics clubs. It is felt 
that industrial and academic physics may be brought 
into a closer and better cooperation by such an asso- 
ciation, and that high-school physics teachers may 
receive also some benefits thereof. The affairs of the 
Physies Association are to be carried on by an ex- 
ecutive committee, composed of the last past president 
of the various clubs. 


DISCUSSION 


RENEWAL OF THE AMERICAN MUSEUM 
EXPLORATIONS IN THE GOBI DESERT 


Ivy response to the article which appeared in Sci- 
ence, September 27, 1929, entitled “Interruption of 
Central Asiatie Exploration by the American Museum 
of Natural History,” and also in response to letters 
addressed at the same time to the directors of leading 
institutions in Peiping (Peking), I have received as 
President of the American Museum of Natural His- 
tory very courteous letters from three of the leading 
directors of Peiping institutions as follows: 


The National Library of Peiping, Acting Director T. 
L, Yuan. 

The Geological Survey of China, Director W. H. Wong. 

The Committee for the Preservation of Ancient Objects, 
Chairman Tehang Ki; and the Chairman of the Peiping 
Branch, Dr, Ma Heng. 


To these most welcome letters President Osborn 
sent the following reply in identical language to each 
of these institutions: 

February the first, 
Nineteen hundred thirty 
Dear Sir: 

I acknowledge with pleasure the receipt of your letter 
of December 12th in reply to my letter of October 22nd 
and the copies of ScreNCcE containing my official report. 
I'am very glad to learn from the concluding paragraph 
of your letter of your friendship for the American 
Museum, of your interest in the scientific importance of 
our Central Asiatie Expeditions and your desire to do all 
within your power to enable the Expedition to resume its 
Work next year, 

The interruption of the Expedition has been a very 
steat blow to the advancement of the sciences of geology 


and paleontology. It has entailed very serious financial 
loss to the American Museum of Natural History; it has 
been a severe disappointment to the two hundred and 
fifty-three subscribers to the Central Asiatic Expeditions 
in thirty-seven states of the Union. It has been a great 
disappointment to me personally for during my visit to 
Peking in 1923 I planned with Director V. K. Ting of the 
Geological Survey and Director Kung Pa King of the 
Art Museum and others to help build up a natural history 
museum in one of the palaces, to supply it with specimens 
of all kinds from our collections here but especially with 
duplicates from the Asiatic Expeditions. 

The representatives of this Museum, Dr. Roy Chapman 
Andrews and Mr. Walter Granger, are men of the finest 
personal character, reputation and deportment who have 
been with me for thirty-nine years and twenty-one years 
respectively. All the representatives of all the American 
Museum Expeditions to all parts of the world bear 
official instructions to exercise great courtesy, integrity 
and fidelity to the customs and laws of the countries they 
visit. 

Especially as regards human Archeology and original 
and historic monuments relating to the civilized history 
of man, the American Museum has strongly supported 
the laws of different countries both in the Old and New 
Worlds. We believe they should be kept in the countries 
where they are found provided that these countries have 
the means and the intention of preserving and caring for 
them as you are now doing in your honorable Society for 
the Preservation of Ancient Objects. 

The American Museum and its representatives in every 
country have taken an entirely different ground towards 
geologic, paleontologic, and zoologic specimens. We 
have collected fossils in every country and we have wel- 
comed students and explorers from every other country 
within our states and territories. From time immemorial 
scientific parties from other countries—from France, Ger- 
many, England and other European states—have been 
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freely collecting fossils in America or freely purchasing 
them by export through dealers. 

These fossils from India and China are generally found 
in a most fractured and imperfect condition and only 
through comparison in our Museum with other fossil and 
living specimens and through access to the vast literature 
of palaeontology and geology is it possible to determine 
what they are. I personally have labored for months 
with the greatest difficulty on the fossils received from 
the Central Asiatic Expedition and it is only my fifty 
years of study which have enabled me to correctly in- 
terpret those found in the first year before the completion 
of the United States Geological Survey Monograph which 
I am now sending to the National Geological Survey of 
China. 

It is very rare that fossils have an intrinsic financial 
value. Their value comes only from the study which is 
put upon them. In this respect they differ entirely from 
archaeological specimens which often have immediate and 
great intrinsic value. 

I hope in this spirit of a new understanding that the 
National Geological Survey of China will cordially sup- 
port the renewal of the Central Asiatic Expedition and 
will trust to our fairness in having due regard to the ad- 
vance of science in China and our integrity in carrying 
out our agreements along the lines which prevail in all 
the countries with which we are in cooperation for the 
advancement of geology and palaeontology. 

Sincerely yours, 
HENRY FAIRFIELD OSBORN, 
President 


Dr. W. H. Wone, Director 
Tue NATIONAL GEOLOGICAL SURVEY oF CHINA 


On March 18, President Osborn received a cable 
from Dr. Andrews reporting on the result of his nego- 
tiations with Professor Ma Heng, Chairman of the 
Commission for the Preservation of Ancient Objects, 
requesting that the following announcement be made 
in SCIENCE: 


President Osbern is glad to announce that the diffi- 
culties regarding the work of the Central Asiatic Ex- 
pedition have been satisfactorily adjusted. An under- 
standing has been reached between both the Cultural 
Society and the Commission for the Preservation of 
Ancient Objects officially appointed by the Government 
of Nanking, with the American Museum of Natural His- 
tory. Members of both the Cultural Society and the 
Commission for the Preservation of Ancient Objects are 
in sympathy with scientific men in other parts of the 
world and appreciate the importance for China and the 
world of science of mutual harmony, while maintaining 
for China a primary interest in its scientific treasures. 
The Central Asiatic Expedition and the Commission for 
the Preservation of Ancient Objects will cooperate in 
the coming expedition in results as well as in the scien- 
tific study of collections. 


This message makes it clear that Dr. Andrews is 
now making ready to resume the work in Mongolia 
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this season. Curator Walter Granger, chief pale, 4 
tologist of the expedition, now in the American ‘ne 
seum working up the 1928 collections, accompanig : 
by Mr. Albert Thomson, assistant in Palzontolog . 
and Mr. J. McKenzie Young, head of the mip 
transport, are preparing to sail for China as earl 
as they receive positive word from Chief Andrey; 

On March 24 Andrews cabled that the agreeme 
with the Cultural Society and the Commission fy 
the Preservation of Ancient Objects had been signed 
by both parties, and Messrs. Granger, Thomson gyj 
Young are to take the quickest route to Peipiny 
This means that the expedition will be equipped aj 
ready to start north into the Gobi Desert about My 
1. This harmonious outcome of negotiations whid 
have been in progress since August, 1928, will ) iim 
extremely gratifying to geologists and paleontol. 
gists all over the world and will renew the coopen. 
tive relations between the American Museum and the 
scientific institutions of China. 

Postscript, April 29: Dr. Roy Chapman Andrew 
cables that the Chinese Government of Nanking ap 
proves the recommendation of the Cultural Society of 
Peiping for the renewal for the fifth season of a. 
ploration in the Desert of Gobi succeeding the actin 
seasons of 1922, 1923, 1925, 1928. Messrs. Grange 
and Thomson are due to arrive in Peiping on May 
9 and Dr. Andrews cables that al! the arrangements 
have been made to reenter Mongolia immediately. 

The American Museum of Natural History desirs 
to express to the Cultural Society, the Commission fur 
the Preservation of Ancient Objects and to the Gor- 
ernment of Nanking its appreciation of their liber 
action in this matter and its desire to cooperate in tlt 
advancement of paleontology and geology in China 
well as throughout the world. 

Henry Fatrrieip Ospory, 
President 


AMERICAN MusEuM or NaturaL History, 
Marcu 24, 1930 


AUSTRALOPITHECUS NOT A CHIMPANZE&@ 

Australopithecus, the fossil juvenile anthropoid apt 
from Taungs, South Africa, has been a center of cot 
troversy ever since the preliminary description of tlt 
skull by Professor Dart in 1925. Opinions as to ii] 
position have ranged from the belief that it is clo* 
to the line of human evolution to the view that it # 
merely a young chimpanzee. Unfortunately, few wi 
have discussed it have seen the original, and ha’ 
based their opinions on photographs or somewiil 
inadequate casts. 

During a recent visit to Johannesburg I had th 
pleasure, through the kindness of Professor Dart, of ! 
studying the specimen under the guidance of Jt 
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Broom. I do not intend here to enter into a general 
discussion of the position of this interesting fossil, 
but wish merely to protest emphatically against its 
dismissal as “merely a chimpanzee.” Certainly, of 
living anthropoid apes, the chimpanzee is the only 
one with which a comparison might possibly be made. 
Both Professor Dart and Dr. Broom, however, have 
pointed out many features in which this specimen 
differs from this living form. Direct comparison of 
the fossil with chimpanzee skulls of a similar degree 
of development renders it obvious that Australo- 
pithecus is specifically distinct, and generic distinction 
seems almost equally certain. 

New light is now shed on the subject through the 
fact that Professor Dart has skilfully disarticulated 
the jaw, revealing the dentition in its entirety. A 
study of the teeth suffices to render the assignment of 
Australopithecus to the chimpanzees absolutely out 
of the question. The vertical position of the incisors 
as contrasted with the forward slope of those of the 
chimpanzee has been discussed by Dart and Broom. 
The canines are small as compared with the milk 
molars; these teeth are much larger than those of the 
chimpanzee and in their size, shape and structure 
appear to be outside the possible range of variation 
of that genus and, in fact, resemble more closely the 
human type. 

Attempts to settle the phylogenetic position of 
Australopithecus might best be postponed until the 
publication of Professor Dart’s monograph on the 
skull. But in the meantime it can not be too strongly 
emphasized that Australopithecus is not a chimpan- 
zee, but a new and separate type of anthropoid ape, 
worthy of careful consideration in any diseussion of 
higher primate phylogeny. 

AurreD §. Romer 


WALKER MusEuM, 
UNIVERSITY oF CHICAGO 


STRIATED COBBLES FROM TEAY VALLEY, 
WEST VIRGINIA 


THE occurrence of striated cobbles and boulders in 
regions south of the glaciated area has been discussed 
recently by Wentworth.1 In examining gravels in 
Teay Valley, West Virginia, during the past summer 
the writer found striated cobbles in a new locality, 
and since their presence here sheds additional light on 
the origin of such cobbles and also on the problem of 
the diversion of the Kanawha River from its old 
course through Teay Valley, it is desired to put the 
facts on record. 

Teay Valley has long been recognized as an 


1C. K. Wentworth, ‘‘Striated Cobbles in Southern 
States,’? Bull. Geol. Soc. Am., 39: 941-954, 1928. 
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abandoned river valley, having been first brought to 
attention by I. C. White in 1884 and described in some 
detail a few years later by G. F. Wright. In 1903 
W. G. Tight discussed it in detail, showing its rela- 
tion to other preglacial drainage lines. It is now gen- 
erally accepted to be the abandoned channel of the 
Kanawha River, which deserted this northwesterly 
course for its present northward course. 

Teay Valley is about a mile wide and thirty-five 
miles long, extending from St. Albans to Hunting- 
ton. The Teay formation, which consists of gravel 
grading upward into finely laminated clay, was de- 
posited in this valley. The striated quartzitie cobbles, 
ranging in diameter from two to ten inches, were 
found in exposures of the gravel in cuts made by the 
Chesapeake and Ohio Railroad about three miles east 
of Milton. 

Three possible origins for striated cobbles south of 
the margin of continental glaciation have been sug- 
gested. The lithology, location and association of 
the cobbles in the Teay formation make the hypothesis 
of intense valley ice action the most plausible explana- 
tion for their striation. 

In order to explain the character and distribution 
of the clays of the Teay formation, Campbell* has 
suggested that local ice dams existed for some time, 
causing the ponding necessary for the Teay River to 
seek the new course now occupied by the Kanawha, 
and also deposition of the laminated clays. Striated 
cobbles here lend support to the ice dam hypothesis in 
that it indicates ice action in Teay Valley at the time 
the Teay formation was deposited. 

A more detailed description, with illustrations of 
the cobbles, will be published elsewhere. 

JULIAN J. PETTY 

UNIVERSITY OF SouTH CAROLINA 


THE NATIVITY OF THE PUMPKINS 


Various opinions have been expressed as to the 
nativity of C. pepo and C. moschata, our cultivated 
pumpkins. Some botanists regard them as of Ameri- 
can origin and others as native to eastern Asia. 

Since the plant has never been found in its natural 
habitat the subject has been one of speculation based 
upon certain terms of inexact meaning. Recently, 
however, there has come to light through the activities 
of, the archeologists a rich store of material which 
throws important light on this subject. In the re- 
coveries from the Cliff Dweller ruins fragments of 
the rind and peduncle in an excellent state of preser- 
vation have been secured and in the mortuary bowls 
seeds of cucurbits are found, the taxonomic charac- 
ters of which are clearly defined. This material is 


2 Op. cit., p. 948. 
3M. R. Campbell, Screncg, n.s., 12: 98-99, 1901. 
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now in the Peabody Museum of Harvard University 
and was collected by Messrs. Kidder and Guernsey. 
Also, in the Colorado State Historical Museum, are 
found specimens recovered by Dr. Paul S. Martin. 
The writer has been privileged to study these collec- 
tions and finds numerous specimens of C. moschata 
and C. pepo. In the instance of the Peabody collee- 
tion, some of the specimens are quite ancient. <Ac- 
cording to Kidder they are from the Basket Makers, 
a culture antedating the Cliff Dwellers, and are re- 
garded by him as belonging to the period 1500 to 
2000 B. C. 

Interesting material of a similar character has come 
to light in the explorations made by Mr. Neil M. 
Judd under the direction of the National Geographic 
Society at Pueblo Bonito, New Mexico. In this 
material fragments of stems and seeds are found 
which are identified by Dr. C. V. Coville as C. pepo 
and C. moschata. 

From the Everglades of Florida Dr. John K. Small 
has collected a plant of unknown origin which is run- 
ning wild and is known as the Seminole Indian 
pumpkin, a variety of C. moschata. 

In the Guadalupe Valley of southern Texas occurs 
a cucurbit closely related to C. pepo which appears 
te be indigenous. L. H. Bailey collected specimens 
in its natural habitat which he identifies as C. texana. 

The fact that C. pepo and C. moschata are in- 
digenous to North America seems clearly established. 
The nativity of the third species, C. maxima, the 
squashes, is still in the dark, and we are in hopes 
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that the archeologists may in time be able to throy 
light upon this subject also. 
A. T. Erwiy 
Iowa STATE COLLEGE 


STARLINGS IN OKLAHOMA 


Tuart the starling this winter invaded the state of 
Oklahoma may be of interest to some ornithologists 
and zoologists. The starlings have not been reported 
before this year for this state, but appeared in ¢op. 
siderable numbers in Tulsa County in December, 
1929, as reported by Miss Edith Force, of the Tulsg 
city schools. The birds appeared on the campus of 
the University of Tulsa at different times during the 
three weeks of cold weather beginning January 1), 
During this period, there was a snowfall of about 
twenty inches, and the thermometer reached the zero 
mark at different times. On the night of January 
13, amidst a storm of snow and sleet, a starling flew 
through an open window of one of the dormitories 
where it was caught and identified the next morning. 
Dr. R. D. Bird, of the department of zoology, Okla- 
homa University, says that starlings appeared on the 
state university grounds and in the vicinity of Nor- 
man, Oklahoma, at the same time they were seen at 
Tulsa in January. The starlings left the above-men- 
tioned communities when the cold weather broke up, 
during the first week in February, and so far as the 
writer knows, no one has observed them in this 
locality since. 

H. D. Cuase 

UNIVERSITY OF TULSA 


SCIENTIFIC BOOKS 


Operational Circuit Analysis. By VANNEvAR Busu, 
Eng.D., professor of electric power transmission, 
Massachusetts Institute of Technology. With an 
appendix by Norbert Wiener, Ph.D., assistant pro- 
fessor of mathematics, Massachusetts Institute of 
Technology. John Wiley and Sons, Inc., New 
York; Chapman and Hall, Ltd., London, 1929. 


Ir is now nearly fifty years since Heaviside intro- 
duced the shorthand operational methods associated 
with his name for the solution of cireuit problems 
arising in telegraph and telephone engineering. The 
adoption of these methods by engineers has been 
relatively slow. This has been due partly to a lack 
of a compact, orderly exposition of the methods and 
partly to a natural aversion to the intellectual labor 
of mastering a novel discipline which appeared to 
offer a less rigorous alternative to classical methods 
which oad to be mastered in any case as a preliminary 
to the understanding of the new tools. Those who 


were only occasionally faced with such problems could 
searcely be expected to make an attempt at such a 
mastery. 

The great expansion of the field of communication 
engineering in the last twenty-five years and the 
applicability of its results to other fields (notably 
acoustics) have, however, forced an intensive develop- 
ment of the mathematical tools available, in which 
increasing attention has been paid to the Heaviside 
methods so that a considerable literature now exists. 
The present work is, however, the first attempt to 
embody the subject in text-book form. 

Professor Bush is to be congratulated on the suc 
cess with which he has performed his task. The 
superposition theorem, the integral theorem and the 
expansion theorem are developed in a manner t0 
bring out clearly their interrelations and their rela 
tive contribution to the direct operational procedure. 
The fundamental grounding of the Heaviside methods 
in the Fourier analysis and their relation to the 
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theory of functions of a complex variable are ade- 
quately treated. The style in which the book is 
written is simple, direct and not lacking in a wit 
entirely appropriate to a disciple of his master, 
though free from the bitterness and even malice that 
so often characterizes the latter’s amusing outbursts. 

A considerable number of interesting and sugges- 
tive problems conclude each chapter, and a valuable 
table of operational formulas is given as an appendix. 
Professor Bush’s colleague, Professor Wiener, has 
contributed a brief but valuable appendix on Fourier 
analysis and asymptotic series. The bibliographical 
references are ample, and the text seems to be reason- 
ably free from typographical errors. 

It is to be hoped that in future editions the im- 
| portant subject-matter of Chapter XV, “Networks 
with Variable Parameters,” may be treated at greater 
length. The problems arising under this heading 
are at the same time of the greatest importance and 
offer the most formidable difficulties. In particular, 
it would seem desirable to add some account of the 
“perturbation” methods of approximate solution, 
} which Van der Pol has shown how to adapt from 
| astronomical to vacuum tube circuit problems. 


Lynpe P. WHEELER 
NavAL RESEARCH LABORATORY 


The Economics of Forestry. By W. E. Hizey, M.A., 
Oxford. Clarendon Press, 1930. Price 21/-. 


New ground has been broken by the publication on 
March 20 of a book on “The Economies of Forestry,” 
} by Mr. W. E. Hiley, M.A., of the School of Forestry, 
Oxford. Mr. Hiley is well known in forestry circles 
not only in Great Britain but also in America and 
throughout the British Empire by reason of his pub- 
lications on forestry subjects, one of the most im- 
portant of which is his book on “The Fungal Dis- 
eases of the Common Larch.” After the publication 
of this work he decided to give up the mycological 
side of forestry, being attracted by the possibilities 
of the practically unknown field of forest economics, 
and he started a course of lectures on this subject in 
the Oxford Forestry School. From this has devel- 
oped the matter which has been so carefully and 
lucidly elaborated in the pages of this book, in which 
the theory of forest economies is applied to the prac- 
fice of forestry in a more definite manner than has 
hitherto been done. 

Whether the object of forestry should be to obtain 
§ the best financial returns has often been questioned; 
other objects, such as the fixation of mountain slopes 
and sand dunes, the regularization of the water flow 
and protection from wind, must always be kept in 
mnd by the forest officer. But apart from these 
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aspects of the subject, the prospect of obtaining | 
satisfactory profits is a very important incentive to 
private afforestation; in state forestry, also, it is 
desirable that for every dollar spent the greatest pos- 
sible value of timber should be produced in the short- 
est possible time. 
must be the determining factor in state, as well as 


private, forestry. 


Thus, in fact, forest economics 


Owing to the long period of production in forestry, 


calculations have to be made with compound interest, 
and various methods have been used for estimating 
profitableness. Mr. Hiley particularly favors two 
methods: that of determining the “financial yield,” 
which is the rate of compound interest earned on a 
plantation or forest on the money invested in it; and 
the method of “cost of production per ecubie foot” 
calculated by allowing some fixed rate of interest on 
capital. With either method the costs of all opera- 
tions and the value of intermediate returns are taken 
into account. 


He has applied these methods to all British-grown 


species for which data are available, and has shown 
that, whereas Scots pine (Pinus sylvestris), for in- 
stance, is very expensive to grow and can yield only 
a low rate of interest on capital, Douglas fir (Pseudo- 
tsuga ci and Sitka spruce (Picea sitchensis) 
are very ¢ 

tively high rate of interest. Since Scots pine is a 
very easy tree to cultivate and grows on cheap land, 
such a result is not at first obvious; the high cost 
of production is due to the slow rate of growth and 
the long rotation. 


eap to grow and may yield a compara- 


It is also shown that timber can be grown much 


more cheaply on good land than bad even when high 
prices have to be paid for good land. Heavy thinning 
is generally more profitable than light thinning, and 
wide planting than close planting. Also small sizes 
of timber are so much cheaper to grow than large 
sizes that, as virgin timber becomes scarcer, there will 
be very strong inducements towards the use of 
laminated wood and other artificial forms of large 
timber. 


Thus far the book follows the course which we 


should expect the study of forest economics to follow 
in Britain, where reafforestation is the order of the | 
day and a large amount of capital is being invested 
in making future forests. But in America, too, now 
that more and more attention is being paid to the 
reafforestation of denuded lands, it is becoming im- 
perative that the relative economic attractiveness of 
various tree species and methods of management 
should be studied in detail. For the particular con- 
ditions covered by Hanzlik’s data the author has 
caleulated the most favorable rotation for growing 
Oregon pine (“Douglas fir”) in the western states. 
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Where forests have not yet been destroyed the 
author shows it is possible to put them under a form 
of management by which they will yield a continuous 
supply of timber. Where the existing stand is suffi- 
ciently valuable this form of development may be 
secured without investing fresh capital. It does, 
however, require restraint in the exploitation of the 
existing forests, and the economics of this type of 
development is rather different from that of afforesta- 
tion. In the last chapter, which is entitled “The 
Economies of Sustained Yield,” the comparative eco- 
nomics of devastation and conservative forest man- 
agement is discussed, with special reference to 
America, and tendencies are traced towards a more 
constructive view of company management being 
adopted. 
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The profitableness of forestry will be greatly 
affected by any change in prices. Questions of timbe, 
resources and consumption are dealt with, both x 
regards Europe and America, and price movemenj; 
are traced for nearly ninety years. These prices hay 
been corrected for changes in the purchasing power 
of money, so that movements in real prices may 
observed. It is interesting to note that, although the 
real price of sawn softwoods imported in Britaiy 
rose rapidly from 1871 to 1900, there was a subse. 
quent fall lasting till the great war and present re! 
prices are little, if any, higher than in 1900. 

J. Burrr Davy 


IMPERIAL Forestry INSTITUTE, 
OxrorD UNIVERSITY, 
Marcu 25, 1930 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


FRUIT AND VEGETABLE PIGMENTS AS 
INDICATORS 

A FEW years ago a study was made of the coloring 
matter of certain European grapes by Willstatter 
and Zollinger, and of several American varieties by 
Anderson and Nabenhauer.?:* All the pigments were 
found to be chemically similar, being com,*sed of the 
monoglucoside oenin in the ease of the European 
grapes, and in the case of the American of anthocya- 
nin, which is similar to oenin but with a smaller per- 
centage of methoxyl. It was noted that solutions of 
some derivatives of anthocyanin turned bright red 
when acidified and blue or bluish-green when made 
alkaline, the pigment decomposing in a short time if 
left in alkaline solution. It does not appear that 
these workers investigated the indicator values of 
grape pigments, and Clark does not list any of the 
products of grapes or of grape skins among the indi- 
cators he deseribes in his book on hydrogen ions.* 
Industrially, however, advantage is taken of the color 
changes of grape pigments by wine manufacturers, 
“since red wine is very commonly titrated for total 
acidity, using the color change from red to green as 
an endpoint.’ 

After noting the color change in grape-juice while 
working on a problem in dietetics and recalling that 
Clark’s list of indicators includes the extract of red 
cabbage,* it occurred to us that the pigments of other 
fruits and vegetables might exhibit similar character- 

1R. Willstatter and E. H. Zollinger, Ann. Chem., 408: 


$3, 1915; 412: 195, 1916. 
2R. J. Anderson, J. Biol. Chem., 57: 795, 1923; 61: 


685, 1924. 

3 R. J. Anderson and F. P. Nabenhauer, J. Biol. Chem., 
61: 97, 1924. 

*W. M. Clark, ‘‘ Determination of Hydrogen Ions,’’ 
pp. 84-98, 1923. 

58. R. Benedict, personal communication. 


isties. We accordingly began to study such varieti« 
as were readily obtainable, testing for the presence of 
pigments showing a color change, for the pH range 
of such color changes as were observed and for the 
practical value of the pigments for use where liquid 
indicators or test papers might be needed. 

Apricots, carrots, peaches, pears, persimmons and 
tomatoes failed to yield pigments with indicator char- 
acteristics. The pigment of red beets remained red 
throughout the acid range and into the alkaline range 
at least as far as pH 13.0. On the other hand, red 
apples, blackberries, blueberries, prickly pear cactw 
fruit, black cherries, cranberries, dewberries, grape 
of all colors from red to black, loganberries, Satsuma 
plums, pomegranates, black and red raspberries and 
strawberries proved to contain pigments of more or 
less indicator value. | 

In all cases we at first made deeoctions of the fruits 
or vegetables. Of grapes and apples we used only 
the skins. The test material was simmered for about 
fifteen minutes in as little water as practicable, then 
the colored solution was separated from the pulp \y J 
straining through several layers of cheesecloth. We 
found later that with blackberries, cactus fruit, black 
cherries, dewberries, pomegranates, raspberries at 
strawberries a better solution could be obtained by 
erushing the raw fruit and pressing out the juice. 10 
clear and preserve the solutions we added half theit 
volume of 95 per cent. alcohol, let them stand fo 
several hours and then filtered them. 

A series of standard buffers was used in testing the 
pH range covered by the color changes. The follow 
ing table shows what we found in the case of ten pig 
ments. 

The pigments from all colors of grapes were found 
to be similar as to indicator characteristics, the ou) 
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difference being that the darker the color of the 
pes the more concentrated the solution of pigment 
obtainable from their skins. The same is true of the 


Fruit source Color change pH range 
Apples Red to yellowish-green 6.2— 7.2 
Blackberries Red to dark grayish-blue 6.0— 7.4 

Blueberries Reddish-purple to green- 
ish-purple 6.2— 7.2 
Cactus Red to faint purple 9.0—12.0 
Cactus Faint purple to reddish- 
brown 12.0-13.0 
Cherries Red to bluish-purple 6.0— 7.2 
Cranberries Red to yellowish-green 6.2— 7.2 
Grapes Red to purple 5.0— 6.6 

Grapes Purple to green 6.6— 7-6 
Plums Red to yellowish-green 6.2— 7.2 
Pomegranates Red to purple 6.0— 6.8 

Pomegranates Purple to green 6.8— 7.6 

| Strawberries Red to yellowish-green 6.2— 7.2 


B class of fruits consisting of blackberries, dewberries, 
| loganberries and raspberries. We have not had time 
} to purify these fruit pigments and study their chem- 


ical composition, but from the colors they show and 
the pH range they cover we judge that most of them 


= are derivatives of anthocyanin or similar compounds. 


Any of the pigment solutions, except that of cactus 


| fruit, can be used in the titration of acids. As kept 


in the form of alcohol preserved solutions, they have 
stood for several months without showing any signs 


of deterioration. They ean not be used in titrating 


bases, for in a solution which is no more than mod- 
erately alkaline they soon decompose, all of them pro- 
ducing a brown color which does not change when 
acid is added. The faint purple and reddish-brown 
colors of the caetus pigment are comparatively re- 
sistant to alkalis, but the pH range of the color 
change is too far over on the alkaline side to make 
the pigment of much use in titration work. Since, 
however, it is not poisonous, has but little odor or 
taste and holds its deep red shade over so wide a pH 
Tange, one can easily see why certain housewives in 
parts of the United States where prickly pear cactus 
grows have found it so satisfactory a coloring agent 
in jelly-making. 

_ The most practical use that we have found for these 
indicators is in making test papers. Soaking a cheap 
grade of thin filter-paper in the erude decoctions—it 
'S not necessary to clear with alcohol for this purpose 
—and then drying the paper, gives a satisfactory 
heutral-tinted product in most eases. The natural 


| acid of apples, cranberries, plums and pomegranates 
BS sufficient to cause the production of red papers. 


When such papers are dry it is best to wet them with 
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.2 per cent. ammonium hydroxide, rinse quickly and 
dry again. This treatment changes the color to a 
neutral tint. The fact that these fruit pigment test 
papers have a definite neutral tint, as well as an acid 
tint and an alkaline tint, is an advantage. Their 
color changes, however, are in some eases a bit dif- 
ferent from those of the corresponding pigment solu- 
tions. For this reason we add a brief table to show 
what may be expected of the papers. 


Fruit source Neutraltint Acidtint Alkaline tint 
Apples Grayish-purple Red Green 
Blackberries Purple Red Bluish-green 
Blueberries Purple Red Blue 
Cherries Reddish-purple Red _Bluish-green 
Cranberries Faint purple Red Light green 
Grapes Purple Red Bluish-green 
Plums Faint purple Red Light green 
Pomegranates Purple Red Bluish-green 
Strawberries Reddish-purple Red Light green 

SUMMARY 


(1) Solutions of many fruit pigments act as indi- 
cators. 


(2) These solutions are easily prepared and stable, 


and the pH range of their color changes is in most 
cases conveniently near the neutral point. 

(3) As liquid indicators they can be used in ti- 
trating acids, but not bases. 

(4) Their greatest usefulness depends upon the 
fact that very satisfactory test papers can be made 
with them in a simple and inexpensive way. 

O. B. Pratt 
H. O. SwartTout 


RESEARCH LABORATORIES OF THE 
WHite HOSPITAL 
Los ANGELES, CALIFORNIA 


THE SPOTTING METHOD OF WEED 
ERADICATION 

In the eradication of ragwort, reported by Grim- 
mett,’ mention is made of placing about an ounce of 
dry mixture of equal parts of finely crystallized sul- 
phate of iron and sodium chloride on the crown of 
the individual plants. <A later examination of the 
area so treated showed 100 per cent. killing. The 
plants were rotted and could be pulled out easily. 
In no ease did regrowth occur from the roots. In 
most cases a ring of grass from a few inches to a 
foot in diameter was also killed. 

Some years ago the writer, while considering meth- 
ods of eradicating plantain and dandelion in a young 
blue grass lawn, conceived the idea of using a fer- 


1B. E. R. Grimmett, ‘‘Chemical Eradication of Rag- 
wort,’’ N. Z. Jour. of Agr., 34, 4: 256. 
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tilizer instead of a toxie salt to plasmolyze the weeds. 
By so doing the surrounding grass would be stimu- 
lated after the weed was killed and after the fertilizer 
had been washed away sufficiently from the point of 
application to reduce it to a concentration that is 
non-plasmolytie. 

Each spring, for several years, this spotting pro- 
cedure has been practiced. As much sulphate of am- 
monia as can be held between the fingers and thumb 
is placed on the crown of the weeds. As Grimmett 
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reported, weeds so treated die quickly and completely. 
The grass surrounding the weed dies also, but in 1) 
ease is the circle of dead grass so large as one fo¢ 
across, as Grimmett reported sometimes occurs froy, 
the use of the toxic salt. Shortly the growth of th. 
grass bordering the circle is tremendously accelerate; 


so that within a few weeks the whole bare spot is [im 


covered with a thrifty growth of grass. 
EK. P. Dearricg 
WEsT VIRGINIA UNIVERSITY 


SPECIAL ARTICLES 


CAPACITY OF CONDENSERS IN SERIES 


THE object of the present note is to show that the 
conventional formulation for the total capacity of 
electrical condensers joined in series or cascade is 
unnecessarily inexact. The formulation referred to 
is: The reciprocal of the total capacity of any number 
of condensers connected in series equals the sum of 
the reciprocals of the discrete capacities of all the 
individual condensers. The cause of the inexactness 
of the formulation lies in the fallacious idea which is 
brought out typically in the following quotation from 
a generally excellent book: “Since the outflow from 
one condenser constitutes the charge on the next, 
the charge Q on the positive coating of each must be 
the same and equal to that communicated to the first 
condenser.” This premise was found by me to be 
involved, either explicitly or implicitly, in all the 
relevant books, save one, which were accessible in two 
libraries. By no means are all these books elementary 
texts; on the contrary, the names of several of the 
most noted living Dutch, English and Russian physi- 
cists are to be found on the respective title-pages. 
The exceptional book is by E. Mascart and J. Joubert 
(tr. by E. Atkinson), entitled “A Treatise on Elec- 
tricity and Magnetism.” A qualitative hint at the 
correct state of electrical distribution is given on page 
72 of the first of the two volumes. 


It will be sufficiently general for the purposes of 
this note to outline the proof of the rigorous formula 
for the case of four spherical condensers connected by 
ideal wires of infinite length and zero capacity, as 
suggested by the accompanying diagram. The radii 
of the central sphere, of the inner surface of the 
concentric shell and of the outer surface of the shell 


will be denoted respectively by r,, r;’ and r,”, for the 
i ™ condenser (i=1, 2, 3, 4). The corresponding 
charges on these three surfaces are Q,, Q,’ and Q,”, 
1/C,=«(1/r,-1/r,’) and C,”=r,”. The charge 
Q, is at the potential V, and the outside of the fourth 
condenser is “earthed.” Then the following conii- 
tions must be fulfilled: 


Vi = = + Q,”/0,” 

+ + Q=0 

+ + Q,=0 

= + Qu” 
Q.”/C,” = Q:/Cs + Q,”/C,” 
Q,”/C,” = Q/C, 

Elimination of all the Q’s from the preceding 


equations leads to the following general type of con- 
tinued fraction: 


i 
i 
Cy + 


(1) 

The way in which the various capacities are involved 

in formula (1) is instructive and interesting. For 

mula (1) ¢an not reduce rigorously to the convel- 
tional equation 

1/C=1/C,+1/C,+1/C,+1/C, (2) 


unless C,”=0, and this is impossible since the outside 
radii of spherical condensers can not vanish. Int 
dentally 

= + Q” + Q”) 
so that Q, can not equal Q,, since the parenthetical 
trinomial is always finite. 

Although the goal of this note has been reached 
already in the above theoretical deductions, it sect 
desirable to give some numerical data in order 
show the order of magnitude of the charges and 


errors. 
Let all the condensers be identical with = 10. 
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em, 1;=10.20 em, r,”=10.25 em and hence C,”= 
10.25 es.u. and C, =510 es.u. 

Case 1. «=1. Then 100Q,/Q, = 89.08°/,, 100 
Q,”/Q, =1-79°/ 100 Q,/Q, = 90.87°/,, 100 Q,”/Q, = 
Formulas (1) and (2) give C = 136.207 and C =127.5 
respectively, hence the error of equation (2) is about 


a _6.4°/, in this special case. 


Case 2. x =80/17=4.706 (paraffin oil). C, = 2400 
es.u. 100 Q,/Q, =97.49°/,, 100 Q,”/Q, =0.42°/,, 100 

0,/0, =97.91"/., 100 Q,”/Q, = 0.83°/,, 100 Q,/Q, = 

98.74°/,, 100 Q,”/Q, =1.26°/,. Formulas (1) and 

(2) give C= 608.915 and C=600 respectively, hence 
the error of equation (2) is now about —1.5°/,. 

In conclusion, attention may be called to the fact 
that it ean be shown, by paying special attention to 
the definitions involved, that the general ideas pre- 
sented above can be extended to the case of parallel- 
plate condensers. 

Horace S. UHLER 

YALE UNIVERSITY 


| FURTHER OBSERVATIONS ON ADRENALEC- 
TOMIZED CATS TREATED WITH AN 
AQUEOUS EXTRACT OF THE 
SUPRARENAL CORTEX 

In a brief communication which appeared in this 
journal a few weeks ago (Science, 71: 321-322, 
1930) the writers deseribed the preparation of an 
active extract of the suprarenal cortex which main- 
tains bilaterally adrenalectomized cats in normal con- 
dition. At the time of publication our oldest experi- 
nental animals had been under observation eighty 
days. Several of our treated cats recently reached 
their one-hundredth day of survival and were in 
excellent condition at that time. They all showed 
steady weight inereases and could not be distinguished 
by their behavior from unoperated control animals. 

At present we have no idea how long eats so 
; treated will survive, since none of the animals receiv- 
ing extract has presented symptoms, and so far as 
We know to the contrary they would survive indefi- 
utely. However, when the animals reach the hun- 
dredth day of survival administration of extract is 
discontinued, and in every ease tested death from 
adrenal insufficiency results within ten days. The 
onset of symptoms is abrupt, more so than in adrenal- 
‘ctomized eats not receiving treatment. Autopsy 
eveals the same findings as observed in untreated 
p “mals dying of adrenal insufficiency. The fact that 
the long surviving cats invariably die with typical 
 ‘drenal insufficiency symptoms following cessation of 
treatment demonstrates conclusively that it is the 
‘xtract which keeps them alive and in good health, 
and that no question of accessory cortical tissue is 
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involved. We have used chiefly male cats in our 
survival experiments. 

The following table shows the weight changes in a 
typical experimental cat. The striking weight loss 
which follows withdrawal of treatment is character- 
istic of all our animals. 


TABLE I 
No. 1 MALE 

Dec. 16 3160 grams. R. adrenal removed. 

Dec. 24 3185 ‘*‘ L. adrenal removed. Treat- 
ment started Dec. 25. 

Jan. 28 3320 ‘* 

Feb. 12 3300 

March 5 3420 ‘‘ 

March 12 3500 

March 22 3765 ‘* 

March 30 3820 ‘* 

April 3 3835 ‘* Extract discontinued. Animal 
in perfect health. 

April 7 3630 ‘ 

April 8 3610 ‘‘ Symptoms of suprarenal in- 
sufficiency. 

April 9 3515 ‘* Symptoms of suprarenal in- 
sufficiency. 

April 10 3400 ‘ Marked symptoms. 

April 11 3355 ‘* Prostration, death. 


Recently we have completed a series of experiments 
in which the adrenalectomized animals were not 
treated until adrenal insufficiency symptoms had de- 
veloped, such as total anorexia, weight losses of sev- 
eral hundred grams and weakness in limbs so that 
the animal swayed unsteadily when walking. By 
injecting subcutaneously 2 ce of cortical extract three 
times daily, we have been able to bring such cats 
back to normal health, with complete disappearance 
of all symptoms of adrenal insufficiency. Following 
return to normal the animals are then given the regu- 
lar treatment of 0.5-1 ce of extract per kilogram of 
body weight daily. This is an arbitrary dose since the 
minimum dosage has not been determined. We have 
several such animals in the laboratory which have re- 
turned to normal and are now in their fiftieth day of 
survival. 

It is interesting to note that the disappearance of 
adrenal insufficiency symptoms is a fairly slow proc- 
ess and requires from four to five days of treatment. 
The maximum quantity of fluid given in twenty-four 
hours to any one cat showing symptoms is six cubic 
centimeters. This amount can be cut in half by 
further concentration of the extract and the results 
are the same. 

It has been found that the fractions containing the 
cortical hormone can be conveniently and safely 
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stored in benzene or alcoholic solution. The writers 
prefer to use the term cortical hormone pending 
definite knowledge of the chemical nature and physio- 
logical function of the hormone or hormones involved. 
Further fractionation experiments are in progress. 


W. W. SwIncLe 
J. J. PFIFFNER 
PRINCETON UNIVERSITY, AND 


BIOLOGICAL LABORATORY, 
SPRING HARBOR 


CERTAIN BIOLOGICAL EFFECTS OF HIGH 
FREQUENCY FIELDS 


Bio.LocicaL utilization of the electromagnetic spec- 
trum has only recently spread into the region between 
radio and infra-red rays, with promise of revealing 
a useful field. The material and methods used in the 
present study have some advantages in outlining the 
problems to be taken up in a subsequent detailed 
analysis of the biological effects of this physical force. 

A preliminary survey of the individual variation i 
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Abscissae represent time of exposure in seconds; ordinates, 
per cent. of exposed wasps dead after twelve hours. 


response of Habrobracon juglandis, a parasitic wasp, 
to the same dosage in a high frequency electrostatic 
field is here reported. Exposure was made at 3.5 
meter wave-length and auxiliary circuit current of 1.8 
amperes. 

Material, nearly random as to age, sex, condition 
of feeding and metabolic state, as determined by tem- 
perature at which wasps have been kept, was used. 
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Wasps placed together in the field for the sam 
length of time may be apparently lifeless, norma] o; 
in any intermediate condition at the end of the ey. 
posure. 

Effects of the field were measured by lethality, whic, 
ean not be determined immediately, since apparently 
lifeless individuals may recover, and normals die 
within the first few hours after treatment. Group; 
of ten to fifteen were exposed together, and counts 
of living and dead were made twelve hours later whey 
individuals could be assigned definitely to eithe 
group. 

Curve A shows totals of such counts, expressed as 
percentage of total exposed which were dead afte 
twelve hours, treatments being for five, ten, fifteen, 
twenty, twenty-five and thirty seconds. Curve 8 
shows the increase in lethal percentage at each dosage 
over that of the next smaller exposure; it expresse 
the percentage of individuals expected to die within 
+ 2.5 seconds of each exposure time. The average 
time for death was 11.41 + .09 seconds of treatment. 
The coefficient of variability was 56.27 + .74 per cent, 
determined from 2,159 wasps. 

An attempt is being made to determine any po: 
sible part age, sex, feeding and metabolic state may 
play in the wide range of individual susceptibility to 
the high frequency field, first observed by others in 
mice, by testing the range of variability under the 
action of each factor separately, the other three being 
kept constant. 

G. Murray McKinizy 
Donatp R. CHARLES 
DEPARTMENT OF ZOOLOGY, 
UNIVERSITY OF PITTSBURGH 
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